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SUMMARY 

EPA Method 17 cons i s t s  of procedures f o r  the determinaticn 
of p a r t i c u l a t e  emissions from s ta t ionary  sources where ? a r t i a -  
l a t e  matter  concentrat ions,  over the  normal range of  t empera txc  
associated w i t h  a source category, are known t o  be independezt 
of temperature 

This method, designed t o  be used i n  conjunction w i t h  =A 

Methods 1, 2 ,  3, and 4, describes an in-s tack samplicg system 
aloig with proper sampling and ana ly t ica l  procedures. 

A gas sample is ext rac ted  i s o k i n e t i c a l l y  from the source. 
Pa r t i cu la t e  matter is col lec ted  on a glass f iber  f i l t e r  main- 
ta ined  at s tack  temperature. 
determined gravimet r ica l ly  a f t e r  removal o f  uncombinea water- 

Par t icu la te  matter i s  not  an absolute quant i ty ;  rather, it 
is a function of temperature and pressure. Therefore, t o  pre- 
vent v a r i a b i l i t y  i n  p a r t i c u l a t e  matter emission regula t ioas  
and/or assoc ia ted  tes t  methods, the temperature and pressure a t  

which p a r t i c u l a t e .  matter is t o  be measured must be ca re fu l ly  
defined. O f  the two variables ( i - e . ,  temperature and pressure), 
temperature has the greater effect upon the amount o f  p a r t i m -  
l a t e  matter i n  an e f f l u e n t  gas stream; i n  most s ta t ionazy  source 
categories ,  the effect of pressure appears t o  be negl ig ib le .  

In  Method 5 a temperature of 250' F is established as a 
nominal reference temperature. Thus, where Method 5 is speci- 
fied i n  an appl icable  subpart of the  standards, p a r t i c u l a t e  
matter i s  def ined w i t h  respec t  t o  temperature. In order  to 
maintaih a c o l l e c t i o n  temperature of  250' F, Method 5 employs a 
heated g lass  sample probe and a heated f i l t e r  holder. This 
equipment i s  somewhat cumbersome and requi res  care i n  its opera- 
t ion .  Therefore, where p a r t i c u l a t e  matter concentrat ions (over 
the normal range o f  temperature associated with a specified 
source category) are known t o  be independent of temperature, it 

The mass of p a r t i c u l a t e  matter is - 

I <  
l h ' -  

' t  
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is desirable to eliminate the glass probe and heating systems, 
and sample at stack temperature. 

This method describes an in-stack sampling system and 
sampling procedures for use in such cases. It is intended to be 
used only when specified by an applicable subpart of the stan- 
dards, and only within the applicable temperature limits (if 
specified), or when otherwise approved by the 

This method is not applicable to stacks that 
droplets o r  are. saturated with water vapor. In 

administrator. 
contain liquid 
addition, this 

method shall not be used as written if the projected cross-sec- 
tional area of the probe extension filter holder assembly covers 
more than 5% of t he  stack cross-sectional area. 

The Method Description which follows is based on the Refer- 
ence Method that was promulgated on February 23, 1978.l 

- -  - Note: Due to similarities between Method 5 and Method 17 sam- 

piing and analytical equipment and procedures, only the differ- 
ences pertaining to Method 17 will be presented. However, the 
activity matrices are all included whether or not differences 
occur in the written descriptions. All other Method 17 descrip- 
tions will be referenced to the corresponding description in 
Section 3.4,  Method 5 .  This is done for both time savings to 
the reader and cost savings to the Government. 
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METHOD HIGHLIGHTS 

Specifications for Method 17 and Method 5 are very similar 
with respect to calibration, sampling and analytical procedures. 
The two most significant items of concern with Method 17 are the 
filter holder design and the determination of method applicabil- 
ity. The main reason fox the problems with the filter holders 
is that there are no design specifications stated for  this ref- 
erence method. As a result, several different commercial types 
of filter holders exist on the market to date. Most of these 
have some of the problems listed below and should be checked: 

1. Filter holders do not remain leakless over the normal 

2. Filters do not seal properly with the filter holder 

3. Filter holders tear the filter during assembly prior 

- 

range of temperature changes. 

and allow particulate to circumvent the filter. 

to testing. 
4. Particle penetration is suspected w i t h  some types of 

fi lter holders due to a 
5. Filter cannot 

during sample recovery. 
6. Filter holder 

upper temperature limits 
7. Filter holder 

difficult . 
8. Excess weight 

the stack. 

very high face velocity at the filter. 
be easily removed from filter holder 

gasket material is unable to withstand 
of normal testing range. 
design makes assembly and disassembly 

of filter holder causes probe sag in 

9. Large diameter of some filter holders prevents their 

10. Some filter holders - have a poor design for  sample 
use in a 3 in. diameter port. 

recovery. 
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Procedures for checking some of t h e  problems have been pro- 
vided i n  the method writeup. The remaining problems can only be 
detected by using the f i l t e r  holders i n  the f ie ld .  

The second most s ign i f icant  concern is  determining when 
Method 17 is applicable. Since the  in-stack f i l t r a t i o n  method 
was one of the  f i r s t  par t icu la te  methods used and is generally 
eas i e r  t o  use ,  it has remained popular. Method 17 i s  current ly  
being subs t i tu ted  for  Method 5 under ce r t a in  conditions for  
compliance determination with S ta te  and loca l  air pollut ion 
regulations.  The New Source Performance Standards (NSPS) de- 
f ines  when Method 17 can be used. However, a l a rge  number of 
requests are being made t o  subs t i tu te  Method 17 f o r  Method 5 on 
NSPS performance tests. 

Depending on s tack condition and pol lu tan t  composition, 
Method 17 resul ts  can eas i ly  vary from as l i t t l e  as 1 0  percent 
t o  as much as  200 percent i n  comparison t o  Method 5. Method 17 
and Method 5 are  not equivalent methods for  many source catego- 
ries, because the temperature a t  which the par t icu la te  i s  col- 
lected can have a significant e f f e c t  on the amount of particu- 
l a t e  matter collected.  Method 1 7  and Method 5 are  equivalent 
generally only when the par t i cu la t e  matter is independent of 
temperature through the range of emission tes t i i ig .  As a r u l e  of 
thumb, the f i l t e r  t h a t  i s  a t  a lower temperature (in-stack or  
out-of-stack) w i l l  give equal or  higher r e s u l t s  than the f i l t e r  
a t  the  higher temperature. 

The equivalency of Method 17 versus Method 5 may not  even 
be considered by the agency when allowing the  use of Method 17. 
The prime consideration may be the agency's lega l  def in i t ion  of 
par t icu la te  matter. As an example, i f  su l fu r i c  acid is not 
considered as par t icu la te  matter from power p lan ts  , the agency 
may allow the use of  Method 1 7  on power p lan ts  using even high 
su l fur  coal. The use of Method 17 i n  this case may y ie ld  a 

lower measured emission r a t e  value, b u t  may be l ega l ly  accept- 
able. 
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Method 17 does n o t  have any special  operational problems o r  
biases i f  a l l  the prescribed procedures and specif icat ions are 
followed. As w i t h  Method 5 ,  the most s ign i f icant  e r rors  asso- 
c ia ted  w i t h  this method occur during sample col lect ion and 
recovery phase. Therefore, this method requires competent 
personnel adhering t o  the  procedures. Competence can be deter- 
mined, most accurately, through observation and evaluation by a 
qualified observer onsi te .  

The blank data forms a t  the end of  this sect ion may be 
removed from the Handbook and used i n  the pre tes t ,  test, and 
pos t tes t  operations. Each form has a s u b t i t l e  (e.g. ,  Method 17, 
Figure 3.1) t o  a s s i s t  the user i n  finding a s imilar  f i l l ed - in  
form i n  the method description (e .g . ,  i n  Section 3.4.3 of Method 
5 ) .  Only those forms t h a t  are d i f fe ren t  from those i n  Method 5 
are included a t  the end of this section. On the blank and 
f i l l ed- in  forms, the  items/parameters t h a t  can cause the most 
s ign i f icant  errors are  designated w i t h  an as te r i sk .  

1. Procurement of Equipment 

Section 3.11.1 (Procurement of Apparatus and Supplies) 
gives the specif icat ions,  c r i t e r i a  and design features  for  
equipment and materials required for performing Method 17 tests. 
Special design c r i t e r i a  have been established fo r  the p i t o t  
tube, nozzle, and temperature sensor assembly. 

These c r i t e r i a  specify the necessary spacing requirements 
for the various components of the assembly t o  prevent aerody- 
namic interferences t h a t  could cause large errors i n  veloci ty  
pressure measurement. Special a t ten t ion  has been paid t o  pro- 
viding a de ta i led  procedure f o r  determining i f  the f i l t e r  holder 
design i s  s u f f i c i e n t  t o  remain leak free through the normal 
range of t e s t ing  temperatures. 

Section 3.11.1 is  designed as a guide f o r  the procurement 
and i n i t i a l  check of equipment and supplies. The ac t iv i ty  
matrix (Table 1.1) a t  the end of  Section 3.11.1 can be used as a 
quick reference; it follows the same order as the wri t ten de- 
rc r ip t ion  i n  the main t ex t .  1 .;..I. Lt 
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2 .  P r e t e s t  Preparation 

Section 3.11.2 (Cal ibra t ion  of  Apparatus) i s  t h e  same as 
t h e  c a l i b r a t i o n  sec t ion  f o r  Method 5 (Section 3.4.2). 

Section 3.11.3 (Presampling Operations) provides the t e s t e r  
with a guide f o r  s u p p l i e s  and equipment preparation fo r  f i e l d  
tests.  The p r e t e s t  preparat ion form can be used as an equipment 
checkout and packing l i s t .  (Due t o  t h e  length of this f igure ,  
the blank da ta  form is  given only i n  Section 3.4.3, Figure  3.2). 
This form w a s  designed t o  provide t h e  user  w i t h  a s ing le  form 
t h a t  can include any combination o f  Methods 1 through 8 and 
Method 17 f o r  t he  same f i e l d  t r i p .  The method f o r  packing and 
the descr ip t ion  of packing containers  should help p r o t e c t  the 
equipment, b u t  a r e  not  mandatory. F i l t e r  holders and impingers 
may be loaded and charged i n  t h e  base laboratory.  I f  t h i s  i s  
done, seal t h e  i n l e t  and o u t l e t  o f  t h e  f i l t e r  holder, t he  i m -  
pingers containing water, and t h e  impinger containing s i l i c a  
ge l .  

~- 

3. On-site Measurements 

Section 3.11 - 4 (On-site Measurements ) contains a step-by- 
s t e p  procedure f o r  performing sampling and sample recovery. 
Several  on-si te  measurement requirements have been added which 
w i l l  s i g n i f i c a n t l y  improve t h e  accuracy and prec is ion  of the 
method. These added requirements include: 

1. Do not use this method for saturated s t a c k s  w i t h  w a t e r  

drople ts  , 
2 .  Make a corresponding change i n  the  sampling r a t e  when 

ve loc i ty  pressure a t  each sampling po in t  changes by >20%, 
3. Leak check the sampling t r a i n  a t  t he  conclusion o f  t he  

sampling run and p r i o r  t o  each component change during a sample 
run  , 

4. Leak check the  p i t o t  tube a t  t he  conclusion of the 
sampling run, 
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5. 

6. 

Have one traverse diameter in a plane containing the 

Allow sufficient time for the filter holder to equili- 
greatest expected concentration variation, and 

brate with the stack temperature. 

The on-site measurement checklist (Figure 4.5) is provided to 
assist the tester with a quick method of checking requirements. 

4. Posttest Operations 

Section 3.11.5 (Postsampling Operations) gives the posttest 
equipment check procedures and a step-by-step analytical proce- 
dure. Figure 5.1 of Section 3.4.5, or a similar form, should be 
used to summarize the posttest calibration checks and should be 
included in the emission test report. 

The posttest operation forms (Figures 5.5 and 5.6 of Sec- 

analytical procedures used to determine the sample rinse and 
filter weights. This analytical procedure is the same as fo r  
Method 5 (Section 3.4.5). 

tion 3.4.5) will provide laboratory personnel w i t h  a summary of 
- -  

Section 3.11.6 (Calculations) is the same as Method 5 
(Section 3.4.6). 

Section 3.11.7 (Maintenance) supplies the tester With a 
guide for a routine maintenance program. The maintenance of the 
in-stack filter holder is the only item di'fferent than Method 5 
(Section 3 . 4 . 7 ) .  

5. Auditing Procedures 

Section 3.11.8 (Auditing Procedures) contains a description 
of necessary activities for conducting. performance and system 
audits. The performance audit is a check on calculation errors, 
and therefore is not needed for the analytical phase since it 
consists of only a gravimetric determination. Together, a per- 
formance audit of data processing and a system audit of on-site 
measurements should provide the independent assessment of data 
quality needed to allow the collaborative test results to be 
used in the final data evaluation. 
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6. References 

Section 3.11.9 (Recommended Standards for Establishing 
Traceability) recommends the primary standards to which the 
sample collection and analysis should be traceable. 

Section 3.11.10 is the Reference Method and 3.11.11 (Refer- 
ences) lists the references used in the compilation of this 
section of the Handbook. 
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PRETEST SAMPLING CHECKS 
(Method 17, Figure 3.1) 

Date Calibrated by 

Meter box number AH@ 

Dry Gas Meter* 

Pretest ca1 ibration factor Y ( w i t h i n  kZ% of the average fac- 
tor for each calibration run). 

Imp i nger Thermometer 

no 
(within &:3% (5.4bF) over range) - -  

Was a pretest  temperature correction used? Yes 
If yes, temperature correct.ion 

Dry Gas Meter Thermometers 

Was a pretest  temperature correction made? Yes no 
( w i t h i n  A 3 O C  (5.4OF) over range) If yes, temperature correction 

Stack Temperature Sensor" 

Was the stack temperature sensor calibrated against a reference thermometer? 

I f  yes, give temperature range with which the readings agreed w i t h i n  *1.5% 
Yes no 

of the reference values t o  K ( O R )  

Barometer 

Was the pretest f ie ld  barometer reading correct? Yes no 
(within k2.5 mm ( 0 . 1  i n . )  Hg of the mercury-in-glass barometer) 

Nozzle" 

Was the nozzle calibrated t o  the nearest 0.025 mm (0.001 i n . ) ?  
Yes no 

*Most significant itemdparameters t o  be checked. 
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ON-SITE MEASUREMENTS CHECKLIST 
(Method 17, Figure 4 .5 )  

Apparatus 

Probe nozzle: s t a in l e s s  s tee l  glass 
Button- hook el bow s i ze  
C l  ean? 

P i t o t  tube:  Type S other 
Properly attached t o  probe?* 
Modi f i c a t i  ons 
P i t o t  tube coef f ic ien t  

o ther  

C l  ean? 

C1 ean? 
Contents: 1s t  2nd 3rd 4 t h  
Cooling system 
Proper connections? 
Modi f i c a t i  ons 

Different ia l  pressure gauge: 

Fi 1 t e r  holder: borosi l i c a t e  g lass  s t a in l e s s  s t ee l  

Condenser: number of impingers 

two inclined manometers 
sens i t i  v i  t y  

Barometer: mercury aneroid other 
Gas density determination: temperature sensor type 

pressure gauge 
temperature sensor properly attached t o  probe?* 

Procedure 

Recent ca l ibra t ion :  p i t o t  tubes* 

F i  1 t e r s  checked visual ly  f o r  i r r egu la r i t i e s?*  
F i  1 t e r s  properly 1 abel ed?" 
Sampling s i t e  properly selected? 
Nozzl e s i z e  properly selected?* 
Selection of sampling time? 
All openings t o  sampling t r a i n  plugged t o  prevent p re t e s t  contamination? 

meter box* thermometers/thermocouples* 

Impi ngers properly assembled? 
Fil ter properly centered? 
P i t o t  t u b e  l ines  checked for  plugging o r  leaks?* 
Meter box leveled? Periodically? 
Manometers zeroed? 
AH@ from most recent ca l ibra t ion  

Impi ngers properly assembled? 

1 eaks?* 

on 
Nomograph setup properly? 
Care taken t o  avoid scraping nipple on stack wall?* 
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(continued) 

Effective seal around probe when in-stack? 
- temae r a t u re? 

- F i 1 t e r  holder a1 1 owed t o  equi 1 i brate w i t h  stack ' ___. ~~ -, - _ _  
Probe moved a t  proper time? 
Nozzle and p i t o t  tube parallel t o  stack wall a t  a l l  times?* 

Data forms complete and data properly recorded?* 
Nomograph setting changed when stack temp changed significantly? 

F i l t e r  changed during run? 
Any particulate lost? 

Velocity pressure and ori f 4 ce pressure readings recorded accurately?* 

Posttest leak check performed?* (mandatory) 
Leakage rate  0 i n .  Hg 

Orsat analysis from stack integrated 
Fyrite combustion anal- sample location 
Bag sys tem 1 ea kc hec ked? * 
If data forms cannot be copied, record: 

approximate stack temp volume metered 
% isokinetic calculated a t  end of each r u n  

SAMPLE RECOVERY 

Brushes: nylon br is t le  other 

Wash bottles: glass 

Storage containers: borosilicate glass other 

Petri dishes: glass polyethylene other 

Graduated cylinder/or balance: 

P1 ast ic  storage contai ners: 

Probe allowed t o  cool sufficiently? 
Cap placed over nozzle t i p  t o  prevent loss of particulate?" 

C1 ean? 

C 1 ean? 

C1 ean? Leakf ree? 

C1 ean? 

other 
Balance: type 

C1 ean? 

subdivisions 52 ml?*  

airtight? 

Dur ing  sampling train disassembly, are a1 1 openings capped? 
Clean-up area description: 

C 1 ean? 

Silica gel: type (6 t o  16 mesh)? new? used? 

Protected from w i  nd? 
F i 1 ters: g1 ass f i b e r  type 

Color? C o i m E i T - -  
F i  1 t e r  hand1 i ng: tweezers used? 

surgical gloves? other 
Any particulate sp i  1 1 ed?* 

(continued) 
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(continued) 

Water d i s t i l l ed?  
Stopcock grease: acetone-$ nsol ubl e? 

other heat-stable .silicone? 
Particulate recovery from: probe nozzle 

probe f i tti ng 
f r o n t  half of f i l t e r  holder 

61 ank: acetone d is t i l l ed  water 
Any visible particles on f i l t e r  holder?:* 

All j a rs  adequately labeled? Sealed t i g h t l y ?  

Acetone reagent: <0.001% residue? 

Liquid level marked on jars?" 
Locked up? 

glass bottles (requi red) 
acetone blanks? 

*Most signi 4 icant items/parameters t o  be checked. 
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1.0 PROCUREMENT O F  APPARATUS AND SUPPLIES 

A schematic of t he  sampling t r a i n  used i n  Method 1 7  is  
shown i n  Figure 1.1. Commercial models of this t r a i n  a re  avai l -  
able. For those who want t o  b u i l d  t he i r  own, construction 
detai ls  f o r  many, bu t  not  a l l  of t h e  t r a i n  components a re  given 
i n  APTD-O581.* Allowable modifications a r e  described i n  the 
following sect ions.  

The operating, maintenance, and c a l i b r a t i n g  procedures f o r  
the sampling t r a i n  a r e  i n  APTD-0576.3 Since correct usage is  
important i n  obtaining v a l i d  r e s u l t s ,  all users  a r e  advised t o  
read this document and adopt i t s  procedures unless a l t e r n a t i v e s  
are out l ined herein.  

In  t h i s  sec t ion ,  appl icable  spec i f i ca t ions ,  c r i t e r i a ,  and/ 
or  design fea tures  a r e  given t o  a id  i n  the s e l e c t i o n  of equip- 
ment o r  any components t h a t  a r e  d i f f e r e n t  from those i n  Sect ion 
3.4.1. Pracedures and l i m i t s  (where appl icable)  f o r  acceptance 
checks are given. 

T a b l e  1.1 a t  the end of t h i s  s ec t ion  is a summary of the  
q u a l i t y  assurance ac t iv i t ies  f o r  the procurement and acceptance 
of apparatus and suppl ies .  

1.1 Sampling Apparatus 

1.1.1 F i l t e r  Holder - A n  in-stack f i l t e r  holder constructed o f  
b o r o s i l i c a t e  o r  quartz g l a s s ,  o r  s t a i n l e s s  s t e e l  i s  required by 
the  Reference Method. I f  a gasket is used, it should be made of 
s i l i c o n e  rubber, Teflon, o r  s t a i n l e s s  s teel .  Other f i l t e r  
holders and gasket mater ia l s  may be used subjec t  t o  the approval 
of the administrator.  The holder should be durable,  easy t o  
load, and leak free i n  normal appl ica t ions .  I t  i s  posit ioned 
immediately following the  nozzle, w i t h  the f i l t e r  placed toward 
the flow. 
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One of the biggest  problems w i t h  t h e  Method 1 7  train is  t h e  
i n a b i l i t y  of some f i l t e r  holders t o  remain leakless during the 
wide range of temperatures for  which they are used. To ensure 
t h a t  each f i l t e r  holder is properly designed, a leak check 
should be performed as follows: 

1. Assemble the sample probe, f i l t e r  holder, and f i l t e r  
as  shown i n  Figure 1.1 w i t h  the exception t h a t  a steel plug o r  
blank should be used i n  place of the nozzle t o  provide a leak- 
less sea l .  Note: The condenser sect ion does not have t o  be 
used. However, it is suggested t h a t  it be used t o  provide a 
more normal leak check w i t h  regard t o  the amount of a i r  volume 
t h a t  i s  removed from the t r a i n  and a l l  of the standard connec- 
t ions  w i l l  also be leak checked. 

2. Perform the standard leak check a t  380 mm Hg (15 in .  
Hg) vacuum a t  ambient temperature. A leakage r a t e  of  0.00057 
m3/min (0.02 ft3/min) is allowed; however, under these labora- 
to ry  conditions the e n t i r e  t r a i n  should be leakless. 

3. Put the f i l t e r  holder i n  an oven ( a  Method 5 f i l t e r  
heater compartment can be used) a t  about 100°C (212OF) for  about 
30 min. Perfonn the leak check w i t h  the f i l t e r  holder i n  the 
oven. The f i l t e r  holder should again remain leakless .  

4. Remove the f i l t e r  holder from the oven and l e t  cool 
for  30 min. Again run the leak  check. 

5 .  Place the f i l ter  holder i n  the oven a t  the maximum 
temperature f o r  which you plan t o  use the  Method 17 filter 
holder. Allow 30 min €or the holder t o  reach this temperature 
and then run the leak check. Mote: T h i s  may require t h a t  the 
gasket material  be changed t o  a high temperature material. 

6 .  Remove the f i l t e r  holder and l e t  cool €or 30 min. Run 
the f i n a l  leak check. 

If the f i l t e r  holder passes these leak check procedures 
then it is  properly designed t o  remain leak free when properly 
maintained. I€ the f i l t e r  holder passes the leak checks at the 
lower temperatures, but  no t  the maximum temperature, the manu- 
fac turer  may have t o  be contacted t o  either replace the filter 

(' i i ,  i' 



Section No. 3.11.1 
Revision No. 0 
Date January 4, 1982 
Page 4 of 9 

holder or provide a gasket that is designed for higher tempera- 
ture sampling. If the filter holder is unable to pass the leak 
check procedure at 100°C return the holder to the manufacturer 
unless sampling is to be performed o n l y  at ambient temperature. 

1.1.2 Probe Extension - Any suitable rigid probe extension may’ 
be used after the filter holder. After procuring a probe exten- 
sion, the user should visually check it for specifications; that 
is, is it the length and composition ordered? The probe exten- 
sion should be visually checked for cracks or breaks, and it 
should be checked for leaks on a sampling train (Figure 1.1). 
This includes a proper, leak free filter holder to probe connec- 
tion. It is suggested that when corrosive gases are present 
during testing that the probe extension be made of stainless 
steel. The use of a heated glass-lined probe should be con- 
sidered by the tester when corrosive or condensible material are 
present in the stack. The condensed or corroded materials in 
the probe extension may drain or be back flushed into the filter 
and contaminate the sample. 

1.1.3 Condenser - It is recommended that an impinger system de- 
scribed in Method 5 (Section 3.4) be used to determine moisture 
content of the stack gas. Alternatively, a condenser that 
allows the measurement of both the water condensed and the 
moisture leaving the condenser, each to within 1 ml o r  1 g, (as 
described in Section 3.4.1) may be used. 
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TABLE 1.1. ACTIVITY MATRIX FOR PROCUREMENT OF APPARATUS AND SUPPLIES 
4 

Act ion i f  
requi  rements 
are no t  met 

I I 
Frequency and method 

Apparatus Acceptance l i m i t s  o f  measurements 

Sampl i ng 

Probe nozzle Sta in less s tee l  (316) 
o r  glass w i t h  sharp, 
tapered angle ~ 3 0 ~ ;  
d j f f e rence  i n  Geasured 
diameters (0.1 mm (0.004 

1 i n . ) ;  no nycks, dents, 
1 o r  corros ion (Sec 3.4.1) 

Reshape and 
sharpen, re- 
t u r n  t o  the 
supp l ie r ,  o r  
r e j e c t  

Visual l y  check before 
each t e s t ;  use a m i -  
crometer t o  measure 
ID before f i e l d  use 
a f t e r  each r e p a i r  

F i  1 t e r  ho lder  Leak f ree ;  b o r o s i l i c a t e  
or quar tz  glass o r  
s ta in less  s tee l  

V i sua l l y  check before 
use 

Return t o  
suppl i e r  

Probe extension 
~- 

Spec i f ied  mater ia l  o f  
const ruct ion;  c o r r e c t  
leng th  (Sec 3.4.1) 

V i sua l l y  check f o r  
cracks and breaks, 
leak  check 

Repair, r e -  
t u r n  t o  sup- 
p l i e r ,  o.r re- 
j e c t  . .  

Ca l ib ra ted  according 
t o  Sec 3.1.2 

P i t o t  tube Repair o r  re- 
t u r n  t o  sup- 
pl i e r  

Type S (Sec 3.1.2); 
at tached t o  probe w i t h  
impact (h igh  pressure) 
opening plane even w i t h  
or above nozzle en t r y  
plane 

O i f f e r e n t i a l  
pressure 
gauge 
(manometer) 

Meets c r i t e r i a  (Sec 
3.1.2); agree w i t h i n  
5% o f  gauge-oil 
manometer (Sec 3.4.1) 

Check against  a gauge- 
o ' i l  manometer a t  a 
minimum o f  3 po in ts :  
0.64(0.025); 12.7 
(0.5); 25.4(1.0) mm 
( i n . )  H20 

As above 

Imp i ngers Standard stock g lass ; 
pressure drop no t  ex- 
cessive (Sec 3.4.1) 

V i sua l l y  check upon 
rece ip t ;  check pres- 
sure drop (Sec 3.4.1) 

Return t o  
suppl i e r  

F i  1 t e r  ho lder  
gasket 

Provide a leak  f r e e  
seal on f i l t e r s  w i t h i n  
the  suggested manufac- 
t u r e r s  temperature 
range 

Upon r e c e i p t  detes- 
mine the acceptable 
temperature range 
f o r  each gasket 
mater i  a1 

Contact manu- 
fac tu re r  t o  
determine 
temperature 
range 
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Capable of measuring 
atmospheric pressure 
w i t h i n  k2.5 mm (0.1 

, in . )  Hg 

Tab1 e 1.1 (conti nued) 

0-760 mm (0-30 i n . )  Hg 
range, *25 mm (1 i n . )  
a t  380 mm (15 in. ) Hg 

Vacuum gauge Check against merb Adjus t '  or re- 
cury U-tube manometer t u r n  t o  sup- 
upon receipt pl ier 

Vacuum 

~ Reject i f  un- 
' ab le  t o  Cali- 
brate 

& l o C  (2OF) of t rue 
value i n  the range of 
Oo t o  25OC (32' t o  7 7 O F )  
f o r  impinger thermometer 
and i3OC (5.4OF) o f  t rue  
value i n  the range o f  
O°C t o  90°C (32O t o  
194OF) f o r  dry gas 
meter thermometers 

Leak free; capable of 
maintaining a flow 
rate of 0.02-0.03 
m3/min (0.7 t o  1.1 
ft3/min) for  pump 
in l e t  vacuum o f  380 mm 
(15 in . )  Hg 

Check upon receipt 
f o r  dents or ben t  
stern, and calibrate 
(Sec 3 . 4 . 2 )  against 
mercury-in-glass 
thermometer 

Check upon receipt 
for  I eaks and #capaci - 
tY 

Repair or re- 
turn t o  sup- 
pl i e r  

Ori f i ce meter AH@ o f  46.74 k 6.35 mm 
(1.84 f 0.25 in.)  H20 
a t  68OF (not  mandatory) 

Upon receipt , v i  sual - 
ly check for  damage 
and cal i brate against 
wet test meter 

Repai r i f 
possible, 
otherwise re- 
t u r n  t o  sup- 
pl ier 

Dry gas meter Capable of measuring 
volume within &2% a t  a 
flow rate of 0.02 
ms/min (0.75 W/min) 

Check for damage upon 
receipt and cal i brate 
(Sec 3.4.2) against 
wet t es t  meter 

Reject i f  
damaged, be- 
haves errati-  
cally,  or 
cannot be 
properly ad- 
justed 

Thermometers 

Ba rometer Check against a mer- 
cury- i n-g1 ass barom- 
eter or equivalent; 
cal i brate (Sec 3.1.2) 

Determine 
correction 
factor, o r  
reject  i f  
difference 
more than 
k2.5 mm (0.1 
i n . )  Hg 

(cont i nued) 
. .- 
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Table 1.1 (continued) 
d 

Action i f  
requirements 
are not  met  

Frequency and method 
o f  measurements Apparatus Acceptance l i m i t s  

Sample Recovery 

F i  1 t e r  holder 
and nozzle 
brush 

Replace o r  
re tu rn  t o  
suppl i e r  

Nylon b r i s t l e  w i t h  
s ta in less  s tee l  stem; 
proper ly  s ized and 
shaped 

V isua l l y  check f o r  
damage upon rece ip t  

Wash b o t t l e s  As above Two; polyethylene o r  
glass;  500 rnl 

V i sua l l y  check f o r  
damage upon rece ip t  

Storage con- 
t a i  ner 

Polyethylene or g1 ass; 
500 o r  1000 m l  

V i sua l l y  check f o r  
damage upon rece ip t  

As above 

P e t r i  dishes As above' Glass o r  polyethylene; 
s ized t o  f i t  the glass 
f i b e r  f i 1 t e r s  

V isua l l y  check f o r  
damage upon rece ip t  

Graduated 
c y l  i nder 

Glass and class A; 
250 ml w i t h  subdiv i -  
sions 52 m l  

Upon rece ip t ,  check 
for stock number, 
cracks, breaks, and 
manufacturer f laws 

As above 

Balance Replace o r  
re tu rn  t o  
manufacturer 

Capabl e o f  measuring 
s i l i c a  gel  t o  k0.5 g 

Check w i t h  standard 
weights upon rece ip t  
and before, each use 

V isua l l y  check f o r  
damage upon rece ip t  

Glass su i tab le  f o r  use 
w i t h  sample b o t t l e s  

Replace o r  
re tu rn  t o  
suppl ier  

As above Rubber po l ice-  
man 

Properly s ized V isua l l y  check f o r  
damage upon rece ip t  

Analy t ica l  
Equipment 

Beakers and 
weighi ng 
dishes 

Upon rece ip t ,  check 
f o r  stock number 
cracks, breaks, and 
manufacturi ng f 1 aws 

Replace or 
re tu rn  t o  
manufacturer 

G1 ass 

(continued) , / 4 ; L 7  c 1 
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Tempe rat  ure 
gauge 

Hygrometer 

Reagents 

Silica gel 

phthalate smoke serve under l i g h t  
particles f o r  defects 

Proper operating con- Visual inspection f o r  As above 
di t i  on 

- 

damage; compare with 
a mercury-in-gl ass 
a t  room temperature 

Proper operating con- Visual inspection for As above 
d i  t i  on damage ; compare w i  t h 

another instrument 

Indicating type 6-16 Upon receipt, check As above 
mesh label f o r  grade or  

cert i f i cat i on 

Distilled water 

Stopcock grease 

Meets ASTM D1193-74; Check each l o t ,  or Replace o r  
type 3 (only when specify type when or- return t o  
impinger particulate deri ng manufacturer 
catch i ncl uded) 

Acetone insoluble, heat Upon receipt, check As above 
stable silicone grease label f o r  grade or 

certification 
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Apparatus 

Ac t ion  i f  
Frequency and method requirements 

Acceptance l i m i t s  o f  measurements a re  not  met 

Ace tone ACS grade; (0.001% 
residue i n  ;lass 
b o t t l e s  

Upon rece ip t ,  v e r i f y  Replace or 
residue by evaporat- r e t u r n  t o  
i n s  a b lank sample p l  i e r  

Des i ccant I n d i c a t i n g  type anhy- ' Upon rece ip t ,  check As above 
drous calc ium s u l f a t e  f o r  grade and cer t ' i -  

f i c a t i o n  
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2.0 CALIBRATION OF APPARATUS 



TABLE 2.1. ACTIVITY MATRIX FQR CALIBRATION OF EQUIPMENT 

F 
Apparatus I Acceptance l i m i t s  

1 
Wet t e s t  meter Capacity >3.4 m3/h 

(I 20 ft3/Ti> ; accuracy 
w i t h i n  &I% 

Thermometers Impinger thermometer - + l 0 C  (2'F); dry gas 
meter thermometer - +3OC (5.4OF) over 
range ; stack tempera- 
t u r e  sensor &1.5% o f  
absolute temperature 

Barometer 
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- +2.5 mm (0.1 in . )  Hg o f  
mercury-in-glass barom- 
e t e r  

Probe nozzle Average o f  three I D  
measurements o f  nozzle; 
d i f ference between high 
and low (0.1 mm 
(0.004 i;.) 

Analyt ica l  
balance 

*1 mg of Class-S 
we+ ghts 

Frequency and method 

Cal ibrate i n i t i a l l y ,  
and then yearly 
by l i q u i d  d is-  
p l  acement (Sec 
3.4.2) 

o f  measurement 

Act ion i f  
Pequi rements 
are not met 

Adjust u n t i l  
speci f i ca- 
t ions  are 
met, OP" re -  
t u r n  t o  
manufacturer 

Cal i brate vs wet 
t e s t  meter  i n i t i a l l y ,  
and when pos t tes t  
check exceeds 
Y - +0.05 Y 

Cal ibrate each i n i -  
t i a l l y  as a separate 
component against a 
mercury-in-glass 
thermometer; then 
before each f i e l d  
t r i p  compare each as 
p a r t  o f  the t r a i n  
with the mercury- i n- 
glass thermometer 

Repair, o r  
replace and 
then reca l i -  
brate 

Adjust; de- 
termine a 
constant 
correct ion 
fac to r ;  o r  
r e j e c t  

Cal i brate i n i t i a l  l y  
vs mercury-in-glass 
barometer; check 
before and a f t e r  
each f i e l d  t e s t  

Adjust t o  
agree w i th  a 
c e r t i f i e d  
barometer 

Use a micrometer t o  
measure t o  near- 
e s t  0.025 mm (0.001 
in . )  

Recalibrate, 
reshape, and 
sharpen when 
nozz 1 e be- 
comes nick- 
ed, dented, 
o r  corroded 

Check wi th  Class-S 
weights upon rece ip t  

Adjust o r  
repa i r  
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3.0 PRESAMPLING OPERATIONS 

The qua l i ty  assurance a c t i v i t i e s  for  presampling operations 
are summarized i n  T a b l e  3.1 a t  the end of t h i s  section. See 
Sect ion 3.0, of this Handbook for  d e t a i l s  on preliminary s i te  
vis i ts .  T h i s  sect ion is  the same as  Method 5 (Section 3.4.3) 
with the  exception of the f i l t e r  holder as detai led below. 

A p r e t e s t  check will have t o  be made on most of the sam- 
pl ing  apparatus. Figure 3.2 shown i n  Section 3 .4 .3  (Method 5) 
or  a similar form is recommended t o  a id  the tester i n  preparing 
an equipment checkl i s t ,  s t a tus  form, and packing l i s t  fo r  
Methods 1 through 8 ,  Method 17, and p a r t i c l e  sizing. 

F i l t e r  holders should be washed w i t h  t ap  water, then with 
deionized d i s t i l l e d  water and rinsed w i t h  acetone. Allow the 
f i l t e r  holder t o  a i r  dry .  The filter holder should have been 
checked f o r  proper design t o  remain leakless  a t  the  temperature 
fo r  which sampling is t o  be performed. Inspect the f i l t e r  
holder gasket and replace i f  necessary. The proper gasket 
material must be used for the stack temperature expected (i .e.  , 
a Teflon gasket w i l l  not  work a t  500OF). I t  is usually B e s t  t o  
pack all types of gasket material  normally used for  t h a t  f i l ter  
holder i n  the event that  the stack temperature i s  not the same 
as reported in the pre t e s t  preparation. The manufacturer's sug- 
gested temperature range should be known for each type of gasket 
material used. 
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2. Probe leak free 
a t  380 mm (15 i n . )  Hg 

TABLE 3.1 ACTIVITY MATRIX FOR PRESAMPLING OPERATIONS 

2. Visually check be- 2. Replace 
fore t e s t  

Frequency and method 
Apparatus Acceptance l imits o f  measurements 

Clean and readings 
w i t h i n  *2% o f  average 
calibration factor 

Probe 

Cal i brate according 
t o  Sec 3.4.2;  check 
for excess o i l  

1.  Probe extension free 
of contaminants 

1. Clean probe in- 
ternal ly ' by brushing 
with tap water, de- 
ionized d i s t i l l ed  wa- 
ter ,  and acetone; a i r  
dry before t e s t  

Z i t i o n  i f  
requirements 
are not  met 

1. Repeat 
cleaning and 
assembly pro- 
cedures 

Impingers, 
f i l t e r  
holders, and 
glass con- 
t a i  ners 

Clean and free of 
breaks, cracks, 1 eaks, 
etc. 

Clean w i t h  detergent, 
tap water, and 
deionized d is t l l l ed  
water 

Repair or 
discard 

Pump 

Dry gas meter 

Reagents and 
Equipment 

Samp 
t e  

ling f i l -  
rs 

Sampl i ng rate of 0.02- 
0.03 m3/min (0.66 t o  
1.0 ft3/min) up t o  380 
mm (15 i n . )  Hg a t  pump 
in l e t  

Service every 3 mo 
or  upon e r r a t i c  be- 
havior; check 
oiler j a r s  every 10 
t e s t s  

Free o f  i rregul ar i  t i  es , 
flaws, pinhole leaks; 
desiccate 24 h a t  20' 
f5.6OC (68' f 10°F), 
o r  oven dry a t  105OC 
( 2 2 O O F )  2 t o  3 h; 
constant weight kO.1 mg 

Visual ly check prior 
t o  testing; weigh on 
balance t o  0 .1  mg 
prior t o  f ie ld  use 

Repair o r  re- 
t u r n  t o  *manu- 
f acturer 

As above 

Rep1 ace 

(continued) 
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Tab1 e 3 . 1  (continued) 

Apparatus 

Water 

Stopcock grease 

Sample recovery 
acetone 

- -  

Packing Equie- 
ment f o r  
S h i pment 

Impi ngers , con- 
ta iners,  and 
assorted 
glassware 

Pump 

Meter  box 

Wash bo t t l es  
and storage 
containers 

Acceptance l i m i t s  

De i  oni zed d i  s t i  1 1 ed 
conforming t o  
ASTM-D1193-74, Type 3 

Acetone insoluble,  
heat s tab le s i l i cone  
grease 

Reagent grade, (0. 001% 
residue i n  glas; 
b o t t l e s  

R ig id  contai ner pro- 
tected by polyeth- 
ylene foam 

Sturdy case l i n e d  w i t h  
polyethylene foam ma- 
t e r i a l  i f  n o t  p a r t  o f  
meter  box 

Meter  box case and/or 
addi t ional  mater ia l  t o  
p ro tec t  t r a i n  compon- 
ents; pack spare meter  
box 

Rig id  foam-lined con- 
t a i  ner 

Action i f  
- 

Frequency and method requirements 

Run blank evapora- R e d i s t i l l  o r  
t i ons  p r i o r  t o  f i e l d  replace 
use t o  el iminate high 
so l ids  (only required 
i f  impinger contents 
t o  be analyzed) 

o f  measurements are not met  

Check label  data upon Replace 
rece ip t  

Run blank evapora- Replace or 
t i ons  upon rece ip t  re tu rn  t o  

suppl ier  

P r i o r  t o  each ship- Repack 
ment 

As above As above 

As above As above 

As above As above 
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4 .0  ON-SITE MEASUREMENTS 

The on -s i te  a c t i v i t i e s  include transporting equipment t o  
the t e s t  s i te ,  unpacking and assembling the equipment, making 
duct measurements, performing the veloci ty  traverse,  determining 
molecular weights and stack gas moisture contents, sampling for  
par t icu la tes ,  and recording the data. T a b l e  4.1 a t  the end of 
this sect ion summarizes the qual i ty  assurance a c t i v i t i e s  for  
on -si te a c t i v i t i e s .  Blank data forms are i n  Section 3.4.12 
(Method 5 )  f o r  the convenience of the Handbook user.  This sec- 
t i on  is the same as  method 5 (Section 3.4 .4)  w i t h  the exception 
of  the items deta i led  below. 

4.1 SAMPLING 
- -  

4.1.1 Sampling Train Preparation - During preparation of the 
sampling t r a i n ,  keep all openings where contamination can occur 
covered u n t i l  j u s t  p r io r  t o  assembly o r  unt i l  sampling corn- 
mences . 

Place 100 m l  of d i s t i l l e d  water (a  graduated cylinder may 
be used) i n  each of the first two impingers; leave the th i rd  im- 
pingex empky; and place - >200-300 g of preweighed s i l i c a  gel  i n  
the fourth impinger. Record the weight of the s i l i c a  gel and 
the container on the appropriate data form. Place the empty 
container i n  a sa fe  place f o r  use l a t e r  i n  the sample recovery. 
If moisture content i s  t o  be determined by impinger analysis,  
weigh each of the first three  impingers t o  the nearest  0 .5  g, 
and record these weights. 

Using a tweezer or clean disposable surgical gloves, place 
a f i l t e r  i n  the f i l t e r  holder. B e  sure t h a t  the f i l ter  is 
properly centered and t h a t  the gasket is  properly placed t o  
prevent the  sample gas stream from circumventing the f i l t e r .  
- Note: Some f i l t e r  holder designs require the use of a glass  
fiber thimble. If t h i s  type o f  f i l t e r  is  used, ensure tha t  a 
good fit is  made. Poor qua l i ty  control i n  f i l t e r  production by 

f ./14 ~ 
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some manufacturers have resu l ted  in a loose 
o f  the  f i l t e r  from too t i g h t  of  a f i t . *  

4.1.2 Sampling Train Assemblage - Assemble 

f i t  o r  the  tear ing  

the  t r a i n  as shown 
i n  Figure 1.1, using (if necessary) a very l i g h t  coa t  of  sili- 
cone grease only on the outs ide of a l l  ground-glass j o i n t s  t o  
avoid contamination. Place crushed i c e  and water around the  
impingers. 

If not already an i n t e g r a l  p a r t  of the probe assembly, a 
temperature sensor should be attached t o  the metal sheath of the 
sampling probe so t h a t  the sensor extends beyond the probe t i p  
and does n o t  touch any metal. Its pos i t i on  should be about 1 .9  
t o  2 .54  c m  (0 .75  t o  1 i n . )  from the p i t o t  tube and the nozzle t o  
avoid in te r fe rence  w i t h  the gas flow. Alternat ive arrangements 
are shown i n  Method 2 .  Because of  t he  l a rge r  diameter of 
the in-stack f i l t e r  holders ,  it is cr i t ica l  t h a t  t he  3 i n .  
minimum spacing be obsemed from the  nozzle t i p  t o  the  closest 
port ion of the f i l t e r  holder.  

4.1.3 Sampling Train Leak Checks - Leak checks a r e  necessary t o  
assure t h a t  the sample has not  been biased low by d i l u t i o n  a i r .  
The Reference Method (Section 3.11.10) s p e c i f i e s  t ha t  leak 
checks be performed a t  c e r t a i n  times as discussed below. 

Note: - 

P r e t e s t  - A p r e t e s t  l eak  check i s  recommended, but  no t  re- 
quired. If the tester opts  t o  conduct the p r e t e s t  leak check, 
the following procedure should be used: 

A f t e r  t h e  sampling t r a i n  has been assembled, plug the 
nozzle w i t h  a mater ia l  t h a t  can withstand the s tack  temperature. 
Place the f i l t e r  holder i n  the s tack  and a l low t i m e  fo r  the f l l -  
t e r  temperature t o  s t a b i l i z e  w i t h  the stack temperature. Leak 
check the t r a i n  by pu l l ing  a 380 mm (15  i n . )  H g  vacuum. Note: 
A lower vacuum may be used i f  it i s  not  exceeded during the 
test .  Also a f t e r  t h e  f i l t e r  holder has been heated t o  the  s tack  
temperature, it may be necessary t o  remove it from the s tack  and 
r e t igh ten  before it w i l l  pass the  leak check. 
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P o s t t e s t  - Same as f o r  Method 5. 

4.1.4 Samplinq Train Operation - J u s t  p r i o r  t o  placing probe 
in-stack t o  heat f i l t e r  holder, c lean t h e  portholes t o  minimize 
the chance of sampling deposited material. Place t h e  capped off 
f i l t e r  holder i n  the  s tack  and allow s u f f i c i e n t  time f o r  t h e  

f i l t e r  holder t o  e q u i l i b r a t e  w i t h  the s tack  temperature. This 
may take a s  much as 30 min f o r  some stacks. 

4.2  SAMPLE RECOVERY 

The Reference Method (Section 3.11.10)  requires  t h a t  the 
sample be recovered from t h e  nozzle and a l l  sample exposed 
port ion of t h e  f i l t e r  holder and the  f i l t e r  i n  an area she l t e red  
from wind and dus t  t o  prevent contamination of t h e  sample. The 
capped-off impinger box o r  condenser system and the capped 
sampling probe can be t ransported t o  the cleanup area without 
r i s k  of  los ing  o r  contaminating t h e  sample. 

- -  

4.2.1 F i l t e r  = I n i t i a l l y  take  t h r e e  unused f i l t e r s  f o r  each 
f i e l d  t es t  series and label them as f i l t e r  blanks. (These three 
should have been tared when t h e  sample f i l ters were t a r ed ,  since 
they a r e  used as t h e  con t ro l  samples f o r  the check o n . t h e  ana- 
l y t i o a l  balance. ) The f i l t e r  used for the sample run should be 
recovered. Using a p a i r  of tweezers and/or clean disposable 
su rg ica l  type gloves,  c a r e f u l l y  remove the f i l t e r  from the 
f i l t e r  holder,  and place it i n  i t s  designated p e t r i  dish.  Any 
filter fibers o r  p a r t i c u l a t e s  which adhere t o  the f i l t e r  gasket 
should be removed w i t h  a nylon br i s t le  brush o r  a sharp blade 
and placed i n  the  container ,  which should then be closed,  
sealed,  and labeled. Note: When the  f i l t e r  holder i s  opened 
check the f i l t e r  f o r  tares i n  the c o l l e c t i o n  area and check the 
sealed area t o  determine if any p a r t i c u l a t e  has bypassed the 

seal. o r  if the f i l t e r  was improperly placed i n  the f i l ter  
holder. 

4.2.2 Nozzle and F i l t e r  Holder - I n i t i a l l y ,  pu t  a m i n i m u m  of 
200 ml o f  the  acetone used for sample recovery in a sample 
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bot t le ,  mark the l iqu id  leve l ,  s ea l ,  and label the bot t le .  Then 
enter  the b o t t l e  number on t h e  sample recovery and in tegr i ty  
form. A s ingle  sample b o t t l e  is usually adequate for  the col- 
l ec t ion  of a l l  the r inses;  it should be labeled and recorded i n  
the same manner as the blank sample. 

Clean the outside o f  the probe f i l t e r  holder, p i t o t  tube, 
and nozzle t o  prevent par t icu la tes  from being brushed in to  the 
sample bo t t l e .  Carefully remove the probe nozzle, and r inse  the 
inside surface (using a nylon br i s t le  brush and several acetone 
r inses)  i n to  the sample b o t t l e  u n t i l  no pa r t i c l e s  a re  v i s ib l e  i n  
the r inse.  Then make one f i n a l  r inse  of the nozzle w i t h  the 
acetone. Clean the swagelok f i t t i n g  by the  same procedure. 
After r ins ing  each component, r inse  the sample o f f  the brush 
in to  the sample container. 

Dis t i l l ed  water may be used instead of  acetone when ap- 
proved by the administrator and should be used when specified by 
the  administrator. In these cases, save a water blank and 
follow administrator 's  direct ions on analysis.  

A f t e r  ensuring t h a t  a l l  jo in ts  are wiped clean of s i l i cone  
grease ( i f  appl icable) ,  clean the ins ide  of the f ront  half 
(sample exposed port ion)  of  the f i l t e r  holder by rubbing the 

surface w i t h  the brush and rinsing w i t h  acetone. Rinse each 
surface three t i m e s  o r  more i f  needed t o  remove v is ib le  par t ic -  
u la te .  Make f ina l  rinse of the brush and f i l t e r  holder. 

A f t e r  a l l  the rinsings have been collected,  t ighten the  l i d  

on the sample b o t t l e  securely.  As a precaution i n  case of 
leakage, mark the acetone level  on the bot t le ,  and note  it on 
the sample recovery form (Figure 4.4 of Method 5 ) .  
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TABLE 4.1. ACTIVITY MATRIX FOR ON-SITE MEASUREMENT CHECKS 

Apparatus 

Sampl i ng 

F i  l . t e r  

Condenser 
(add i t ion  o f  
reagents) 

- -  

Assembl i ng 
sampl i ng 
t r a i n  

Sampl i ng 
( i sok i  n e t i -  
cal  l y )  

(continued) 

Acceptance 1 i m i  t s  

Centered i n  holder; no 
breaks, damage, o r  con- 
tami n a t i  on du r i  ng load- 
i ng 

100 m l  o f  d i s t i l l e d  
water i n  f i r s t  two 
impingers; 200-300 g o f  
s i l i c a  gel i n  fou r th  
impi nger 

1. Assembly speci f ica- 
t i ons  i n  F i g  1.1 

2. Leak r a t e  (4% o r  
0.00057 ms/min (0.02 
ft3/min), whichever i s  
1 ess 

1. Within &lo% o f  
i s o k i  ne t i c  condi t ion 

2. Standard checked 
f o r  minimum sampling 
t ime and volume; sam- 
p l i n g  t ime/point  22 min 

3. Minimum number o f  
po in ts  speci f ied by 
Method 1 

Frequency and method 
o f  measurements 

Use tweezers o r  surg- 
i c a l  gloves t o  load 

Use graduated cy l inder  
t o  add water, o r  weigh 
each impinger and i t s  
contents t o  the near- 
es t  0.5 g 

1. Before each sam- 
p l i n g  run 

2. Leak.check before 
sampling by plugging 
the nozzle o r  i n l e t  
t o  f i r s t  impinger and 
by p u l l i n g  a vacuum o f  
380 mm (15 in.) Hg 

1. Calculate f o r  
each sample run 

2. Make a quick ca l -  
cu la t ion  before t e s t ,  
and exact ca lcu la t ion  
a f t e r  

3. Check before the 
f i r s t  t e s t  run by mea- 
sur ing duct and using 
Method 1 

r 

Action i f  
requirements 
are not met 

Discard f i l -  
t e r ,  and re- 
1 oad 

Reassemble 
system 

1. Reassem- 
b l  e 

2. Correct 
the leak 

1. Repeat 
the t e s t  run 

2. As above 

3. Repeat 
the procedure 
t o  comply 
w i th  spec i f i -  
cat ions o f  
Method 1 
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Table 4.1 (continued) 

Apparatus 

Sample recover: 

Sanpl e 
logistics, 
data collec- 
tion, and 
packing o f  
equipment 

Acceptance limits 

4. Leakage rate 
- <0.00057 m3/mi n (0.02 
ft3/min) or 4% of the 
average sampl i ng vol- 
ume, whichever is less 

Noncontaminated sample 

1. All data recorded 
correctly 

2. All equipment exam- 
ined for damage and 
labeled for shipment 

3. A1 1 sample contain- 
ers and blanks properly 
labeled and packaged 

Frequency and method 
of measurements 

4. Leak check after 
each test run or be- 
fore equipment re- 
placement during test 
at the maximum vacuum 
during the test (man- 
datory) 

Transfer sample to 
1 abe 1 ed po 1 yet hy 1 e ne 
containers after 
each test run; mark 
level of solution in 
the container 

1. After completion 
of each test and be- 
fore packing 

2. As .above 

3. Visually check 
upon completion o f  
each sampling 

Action if 
requirements 
are not met 

4. Correct 
the sample 
volume, or 
repeat the 
sampl i ng 

Repeat the 
sampl i ng 

1. Complete 
data 

2. Repeat 
the sampling 
if damage oc- 
curred during 
the test 

3. Correct 
when possible 
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5.0 POSTSAMPLING OPERATIONS 

T a b l e  5.1 summarizes the quality assurance activities f o r  
the postsampling operations. This section is the same as Method 
5 (Section 3.4.5). 

TABLE 5.1. ACTIVITY MATRIX FOR POSTSAMPLING OPERATIONS 

Apparatus 

Sarnpl i ng 

Dry gas meter 

~- 

Meter the rmome- 
t e r  

Bar ome t e  r 

Stac.k tempera- 
t u re  

Acceptance l imi t s  

W i t h i n  25% of cal ibra-  
t i on  fac tor  

Within k6OC (10.8OF) 
a t  ambient pressure 

Within +5 mm ( 0 . 2  i n . )  
Hg a t  ambient pressure 

W i t h i n  +1.5% of the 
reference check temp- 
e ra ture  ( O R )  

Frequency and method 
of measurements 

Make three runs a t  a 
s ing le ,  intermediate 
o r i f i c e  s e t t i n g  and 
a t  highest vacuum 
occurring d u r i n g  t e s t  
(Sec 3 .4 .2 )  

Compare w i t h  ASTM 
mercury-in-glass 
thermometer a f t e r  
each f i e l d  t e s t  

Compare w i t h  mercury- 
i n-g l  ass  barometer 
a f t e r  each f i e l d  
t e s t  

After each r u n ,  com- 
pare with reference 
temperature 

Action i f  
requirements 
are  not met 

Recal i brate 
and use ca l i -  
bration fac- 
t o r  t h a t  
gives l e s se r  
sample vol ume 

Recal i brate  
and use 
higher tem- 
perature f o r  
cal cul a t ions 

Recal i brate 
and use lower 
barometric 
values f o r  
cal cul a t ions 

Recalibrate 
and cal cul a t e  
with and 
without tem- 
perature ccr- 
rec t i  on 
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6 .0  CALCULATIONS 

Calculation e r r o r s  due t o  mathematical mistakes can be a 
large p a r t  of  t o t a l  system error. Therefore, each set of  calcu- 
l a t i o n s  should be repeated o r  spo t  checked by a team member 
other than the  one who performed t h e m  o r ig ina l ly .  If  a differ-  
ence grea te r  than a typical roundoff e r r o r  i s  detected, the 
ca lcu la t ions  should be checked s t e p  by s t e p  u n t i l  the source of 
e r r o r  is found and corrected.  A computer program can be advan- 
tageous i n  reducing ca lcu la t ion  e r r o r s .  I f  a standardized 
computer program i s  used, the o r ig ina l  data  en t ry  should be 
checked; if di f fe rences  are observed, a new computer run should 
be made. T a b l e  6 . 1  summarizes the q u a l i t y  assurance a c t i v i t i e s  
f o r  ca lcu la t ions .  This  s ec t ion  i s  the same as  Method 5 (Section 
3 . 4 . 6 ) .  

Apparatus 

Analysis data 
f orm 

Calcu lat ions 

I s o k i  n e t i  c 
v a r i a t i o n  

TABLE 6.1. ACTIVITY MATRIX FOR CALCULATIONS 

Acceptance l i m i t s  

A1 1 data and ca l  c u l  a- 
t i o n s  g iven on t h e  
form 

Di f ference between 
checked and o r i g i n a l  
ca lcu la t ions  no t  i n  
excess o f  roundoff  
e r r o r ;  a t  l e a s t  one 
decimal f i gure beyond 
t h a t  of acquired data 
re ta ined 

90% < I < 110%; see 
Eqs g. 9 Znd 6.10 (Sec 
3.4.6) ca l  cu l  a t i  on 
o f  I 

Repeat a l l  ca lcu la-  
t i ons  s t a r t i n g  w i t h  
raw data f o r  hand 
ca lcu la t ions  and f o r  
one sample per t e s t  

I nd i ca te  er -  
r o r s  i n  ana- 
l y s i s ;  data 
on F i g  6.1A 
or B (Sec 
3.4 .6)  

For each run, calcu- 
l a t e  I 

Repeat the  
t e s t ,  and ad- 
j u s t  f l o w  
ra tes  t o  
mainta in  I 
w i t h i n  &lo% 
v a r i  a t i  on 
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7.0 MAINTENANCE 

Normal use of emission testing equipment subjects it to 
corrosive gases, temperature extremes, vibrations, and shocks. 
Keeping the equipment in good operating order over an extended 
period of time requires routine maintenance and knowledge of the 
ewipment. Maintenance of the entire sampling train should be 
perfonned either quarterly or after 1000 ft3 of operation, 
whichever occurs sooner. Maintenance procedures are summarized 
in T a b l e  7.1. These procedures are recommended, but not re- 
quired, to increase the reliabilty of the equipment. This 
section is the same as Method 5 (Section 3.4.7) except for the 

Because of their design and use, many filter holders axe 
high maintenance items. The filter holder must be cleaned, the 
bent and damaged parts replaced, the filter surfaces smoothed, 
and the gaskets cleaned or replaced to ensure that the filter 
holder remains leak tight, does net contaminate the sample and 
does not tear the filter. 

~- following addition. 

' .  
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TABLE 7.1 ACTIVITY MATRIX FOR EQUIPMENT MAINTENANCE CHECKS 

Apparatus 

Routine main- 
t e nance 

Fiber vane pump 

Diaphragm pump 

Dry gas meter 

, ' I  

I nc  1 i ned manom- 
e t e r  

Sample t r a i n  

Nozzle 

Acceptance 1 i m i  t s  

No e r r a t i c  behavior 

Leak free; requ i red  
f l ow  

Frequency and method 
o f  measurements 

Routine maintenance 
quar te r ly ;  disassem- 
b l e  and clean yea r l y  

Per iod ic  check o f  o i l  
j a r ;  remove head and 
change f i b e r  vanes 

Leak- f ree Val ves f unc- 
t i o n i n g  proper ly ;  r e -  
qu i red  f l ow  

No excess o i l ,  corro- 
sion, o r  e r r a t i c  d i a l  
r o t a t i o n  

Clean valves dur ing 
yea r l y  disassembly 

Check every 3 mo f o r  
excess o i  1 o r '  corro- 
s ion by removing the 
top  p la te ;  check 
Val ves and diaphragm 
when meter d i a l  runs 
e r r a t i c a l l y  o r  when 
meter w i l l  not  c a l i -  
b ra te  

No d i sco lo ra t i on  of o r  
v i s i b l e  matter i n  the 
f l u i d  

Check pe r iod i ca l l y ;  
change f l u i d  dur ing 
yea r l y  disassembly 

No damage o r  leaks Visual l y  check every 
3 mo; completely 
d i  sassembl e and clean 
o r  replace yearly 

No dents, corrosion, 
or other  damage 

Visual l y  check be- 
fo re  and a f t e r  each 
t e s t  run 

Action-; f 
requirements 
are n o t  met 

Lp 

Repl ace pa r t s  
as needed 

Replace as 
needed 

Repl ace when 
1-eaking or 
when running 
e r r a t i c a l l y  

Repl ace pa r t s  
as needed, o r  
rep1 ace meter 

- -  

Repl ace pa r t s  
as needed 

I f  f a i l u r e  
noted, use 
another en- 
t i r e  con t ro l  
console, sam- 
p l e  box, o r  
umbi 1 i ca l  
cord 

Use another 
nozzle o r  
clean, 
sharpen, and 
reca l  i bra te  
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8 . 0  AUDITING PROCEDURE 

An audi t  i s  an independent assessment of data qual i ty .  
Independence is achieved by using apparatus and standards t h a t  
are d i f fe ren t  from those used by the regular f i e ld  crew. Rou- 
t i n e  qua l i ty  assurance checks by a f i e l d  team are necessary for 
obtaining good qual i ty  data ,  bu t  they a re  not pa r t  of the au- 
d i t ing  procedure. Table 8.1 summarizes the qual i ty  assurance 
a c t i v i t i e s  for  the auditing. This sect ion i s  the same as Method 
5 (Section 3.4.8) w i t h  the exception of the system audi t  de- 
scr ipt ion.  

The major difference i n  the system audi t  of Method 17 
versus Method 5 ins t h a t  the in-stack f i l ter  holder is heated by 
the stack. This temperature is c r i t i c a l  1) before tes t  fo r  the 
p re t e s t  leak check, 2 )  during sample extraction, and 3 )  during 
the pos t t e s t  leak check. The observer should be s a t i s f i e d  t h a t  
the f i l t e r  holder temperature i s  r e l a t ive ly  close t o  the actual 
stack temperature. 
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TABLE 8.1. A C T I V I T Y  M A T R I X  FOR AUDITING PROCEDURES 

A u d i t  

Volumetr ic 
sampl i ng 
phase o f  
Method 17 

Data processing 
e r r o r s  

~ ~ _ _  

Systems a u d i t  

Acceptance l i m i t s  

Measured p r e t e s t  volume 
w i t h i n  +_lo% o f  t h e  
a u d i t  volume 

O r i g i n a l  and check ca l -  
c u l a t i o n s  agree 

Conducted method as 
descr ibed i n  t h i s  sec- 
t i o n  o f  t h e  Handbook 

Frequency and method 
o f  measurement 

Once du r ing  every en- 
forcement source 
t e s t ,  measure r e f -  
erence volume, and 
compare w i t h  t r u e  
vo 1 ume 

Once du r ing  each 
enforcement source 
t e s t ,  perform inde- 
pendent c a l c u l a t i o n s  
s t a r t i n g  w i t h  t h e  
recorded data 

Once du r ing  each 
enforcement t e s t  
u n t i l  experience 
gained, then every 
f o u r t h  t e s t ,  observe 
techniques; use 
a u d i t  c h e c k l i s t  
F i g  8.1 (Sec 3.4.8) 

Act ion i f  
requirements 
are not  met 

Review oper- 
a t i n g  tech- 
n i  que 

Check and 
c o r r e c t  a l l  
data 

Expla in  t o  
team t h e  de- 
v i  a t i o n s  
from recom- 
mended tech- 
niques; note 
t h e  devia- 
t i o n s  on F i g  
8 . 1  (Sec 
3.4.8) 
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9 . 0  R E C O M N D E D  STANDARDS FOR ESTABLISHING TRACEABILITY 

To achieve data  of desired qua l i t y ,  t w o  considerations a re  
necessary: (1) t h e  measurement process  must  be i n  a s t a t e  of 
s t a t i s t i c a l  con t ro l ,  and ( 2 )  t h e  systematic e r r o r s ,  when corn- 
bined w i t h  t h e  random va r i a t ions  ( e r r o r s  o f  measurement), must 
r e s u l t  i n  a su i t ab ly  small uncertainty.  

To ensure good da ta ,  it is necessary t o  perform qua l i ty  
control  checks and independent audi t s  o€ the  measurement pro- 
cess;  t o  document the  data by q u a l i t y  control. char t s  ( a s  appro- 
p r i a t e ) ;  and t o  use  mater ia l s ,  instruments, and procedures which 
can be t raced  t o  a standard of reference.  

The working c a l i b r a t i o n  standards should be t raceable  t o  
primary o r  higher l e v e l  standards such as those l i s t e d  below. 

1. The dry gas meter should be ca l ib ra t ed  aga ins t  a wet 
t e s t  meter which has been v e r i f i e d  by l i qu id  displace- 
ment, as  described i n  Section 3 .4 .2 .  

2 .  The  ana ly t i ca l  balance should be checked aga ins t  
Class -S  weights t h a t  a r e  t raceable  t o  NBS standards.  
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METHOD= 

2.1 8 r m V l h g  -in. A BCheXTmtlC Of the 
w p l l n g  trrtn wed in this method L shown 
in F l w e  17-1. Conrtructlon detalb for 
m y ,  but not J1. of the trrtn camponenu 

given h A p r l M 5 8 1  (Qtation 2 In Src- 
tlon 7): for changes from the m D - 0 5 8 1  
document m d  for rllorable modllicatlonr 
to Plgure 17-1. Consult with the AdmInl r tn-  
car. 

'Taken from Federal Register, V o l .  4 3 ,  No. 37, Thursday, 
February 2 3 m  

US EPA EMC
The Federal Register Version Presented was published with this Report but has been supeceded.  Users should use the most recent version of EPA Method 17 rather than the method presented.
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US EPA EMC
The Federal Register Version Presented was published with this Report but has been supeceded.  Users should use the most recent version of EPA Method 17 rather than the method presented.
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Th e  O p C r r t i n r  and rrulnknU¶k% DmCC 
duma for many of the sunplurg trrin corn- 
ponenu u e  dcurlbd In U T D - 0 5 7 6  (Clta. 
Uon 3 ln Smlon 7). Slncc correct usage b 
Important In obtaining valld rsrultr. all 
w n  should read the -676 document 
m d  adopt the oprrrtlu and ol.lnUlunce 
procrdum outlined h It. unlsv othemlae 
meclfled hereh. The umpllng tnln con- 
8Ltr of the folloakrg cornponenu: 

2.1.1 Probe N o d e .  S U n I a r  r t e l  (316) 
or #I-, r t t h  r h u p ,  upaped ledin# edre. 
T h e  .rule of taper hall be 030' and the 
Upar rhall be on the outaide to praerve a 
aDNtuit Intcnul diameter. T h e  probe 
node  &all be of the buUon-book or elbow 
den- WUOU othenvlrc -Id by the Ad- 
mInWmtor. If made of rt.w.lr steal. the 
M d e  rh31 be canrtruet.6 frmn n8mla~  
tublnl. Oth.r m w r l r ~  or cmmcmcuoa mw 
minktnUr. 

A mwo of a i m  rultable for L0th.U~ 
'aunpllng ahould be smlbble. ea.. 0.32 to 
1.S cm ( W  to n iu-r krra If hlgb@r 
wtume rrmplht ~rrinr are uprd-tn~~dr d- 
=our (ID) n a m  in bcmnenu of 0.16 an 
(Sir In). E8ch n a e  rh.u be crllbmled u. 
cordlng to the p r o c d u m  outlbod h Ikc- 
Uon 6.1. 

Xl.2 Nter Holder. The b-&ack ffltu 
holder &all be conrtrucktd of bomrlllatc 
or a u v a  elm or rt.lnlar mel; U a m k e t  
la u#b It rhrll be M d e  of rlllcone rubber, 
Tenon. or rWe8s rtscl. Other holder and 

. D D ~ V U  of the Admlnbtr8tor. ~ h c  fnwr 
holder r W  be denisned to provlde a pod- 
tlve rcU r r h r t  leskage !?om the ouWda or 
.round the filter. 

Umbe extenrlon may be wed rttcr the f I h r  
holder. 

&don 21 of Method 2 or other &vim .p 
proved by the Admtnistmtor: the pltot tube 
ahall be attached to the probe extadon to 
auow c01yt.ot monitoring or thc d.ct ty 
velodty (me ruurC 17-1). Tke imput (high 
mesaum) opcninc plme of the pltot tube 
rh.u be even vlth or .bow tbe m e  entry 
Pl8ne durinl 88mpuIu (we Yetbod 1. 

24b). It b * (1) that 
the allot tube h v c  a &own bawlhe eoclil- 
dent. detennlned as ouUIned In Section 4 of 
Method 2: and (2) that yllr known cocffl- 
elent be preserved by placing the pltot t u b  
In UI mterferencc-free armwement with re. 
6 c c L  to the ~ u a ~ l l n g  node. fllter holder. 
and Wrmerature sensor trse Figure 17-1). 
Note that the 1.0 an (0.75 in) free-space b e  
tween the nozzle and pltot tube shorn lo 
Flmre 17-1. b b u d  on a 13 cm (0.8 0)  ID 
n a e .  If the rrrnpling trun u darned for 
umpl iN  at bigher flow mtes than that do- 
&bed in APTWSOI.  thw n.#srlutlru 
the w of larger rWd n m z l ~ .  t h e  fmo- 
wu!e rh.u k 1.0 em (0.76 La) with the h e -  
a t  llrad n d e  h plrcc. 

8 o u r c s ~ u n p l ~  m b l i u  that do not 
meet the mlnlmwn rprdru muIremenU of 
prrurC 17-1 (OP the eauIv.lent of thae re- 
aulremornu. 0.c.. Fleure 2-7 of Method 2) 
may be uud: however, tbe pltot tube ceeffl- 
denu Of 8Uch uaemblla @hall be deter. 
M o d  by d lbru lon .  udrbg methods subject 
to the SPD~OVJ or the -tor. 
U.1 Dilfereatlrl Rm#ure mure. Ln. 

elhod manomem of oqulvalent &vke 
(tvo). u drcrlbed h %ctlon 2 2  of Y e t h d  
2. One nunometar shall be uud for vdocity 
head C A P )  radlnm. .ad the other, for orb 

k rvrd m b j m  (0 the .pgro*rl Of tbe Ad. 

MteIlJI M g  bc W N b W  to Lhe 

2.1.3 -be E*tanr lOL Any Nl(rbk rfad 

2.1.4 nk. n# (i. M M b d  h 

fm dlllanu D m  

2.1.6 Condenser. It b rtcommended that 
the lmulnger system ducnbed in Method 5 
be used to determine the rnotsture content 
of the #tack w. Altemrtively. m y  system 
that allovr measurement of both the water 
condenad and the mohture lewlng the con. 
denaer, a h  to olthln 1 ml or 1 g. M Y  be 
uud. The moUure 1eavIng the condenaer 
M be msuured rlther br: (1) nronltoriry 
the ternpasture mud prusure at the exlt of 
the condcarcr and urlng Dalton's law of 
pwthl urcyure8; or (2) putlng the vmple 
g U  8- through 8 NiU -1 h p  wlth 
exlt #SBW kept blow 20' C (68' F) md d a  
tannhhg tbe welrht W. 

n o a b l e  tubing may be wd ktvwn the  
probe axtandon m d  w n d e u r .  If me- 
otbr thra NLo gel u e  wd to dcunnlne 
the amount of mobturc lnvlng tbe wn- 
d.au. I t  L recommended that dlla re1 rrtll 
k uud brzmn the w n d r w r  891- and 
pump U pmaat m o m  conb.o..Uon h 
the pump md mewring deotor snd to wold 
the noad to m&e wmctloar !or molrture 
la tbe metared rolwe.  

2.1.7 X w r & g  Elyrtem. Vacuum mwe. 
Imk-frm pump, themornetam capable ol 

brammttun Le althln 1' C (6.C 
F). dry pr meter a m b l e  of meuuNy 
volume to althln 2 pwwnL md mlud 
mpulpmant. Y rhovn La ?lgum 17-1. Otbr 
met.- wmemu a p . b i e  or ~ W U I I W  
nmplhg  rwm wlthln 10 prrc@nt of lwldn* 
tic and of detcrmlnh# sample Toluma to 
wit- 2 percent may be u8ed. Nbjeet to the 
.ppronl or the AdmlnlstRtor. When the 
meterlag aptam b ured h eonlunetlon 84th 
a pltot tube, the rymm rhall enable cheeks 
Of lroLLnrtlc mte8. 

Brra~Unr rrrbr utllWN meteains ryr. 
t4eu -8d for W h e r  flow mr(r thm 
fhrr dmaibrd h ApLp-0601 or -676 
-IT k wd provldad th.t the rpbciner- 
Uom of thir metbod u1 met. 
Z.l.0 Bwornemr. Ye-* MUOld, or 

other truometer mpsble ol manu&u U- 
maphedc p n u w e  to allhlrr a5 m m  He 
(0.1 la a). b llueny oua. tbe buomeMf 
msduu n w  be 0b-d r- a newby - 
tlonal waatha aemice d.uon. h which cuc 
the W o n  d u e  (shlch L the .brolute 
buometrlc preuwe) mh8ll be reaumtd and 
an dlwtment for elentlon dliferences bc 
tween the weather rutJon aad n m p c M  
poInt 8h.U be .pplicd at a rUe of mlnlu 2 6  
mm Bg (0.1 In. Eg) per 30 m (100 it) eleva- 
tlon increuc or vlee v e m  for elemtlon de- 
ere-. 

2.1.0 Grr Density DetermImUon Equip. 
ment. Tempemtun muor and p ~ ~ u r e  
gauge. Y dmcrlbod in Section8 2.3 m d  2.4 of 
Method 2. and g~ mrlwr. If neceuuy. LC 
derrlSad lo Method 3. 
The tempemture noasor &all be atf.ched 

to elthar the pltot tube or ta the probe ex- 
Ccnrion. h & fixed conf~mtlon. If the tern. 
paratwe 8easor is attached ln tbe fleld; the 
mmor rhall be pl rcd  In m Lnterferance- 
free -emant rlth rapect to the Tsw 
8 pltot tub2 O p e n I n P  (aY rhoan in prnvc 
17-1 or h Figure 2-7 of Method 2). AlLernr- 
tlvely. the temperature m u o r  need not be 
attached to either the pmbe exte&on or 
pltot tube during umplltw. provided that a 
dirferena of not more th.n 1 pemnt in the 
avcmgc veloclty rncuurernent b Introduced. 
Thb alternative b rublect to the .pprovrl 
of the Admlnlmatar .  

2.2 BuapleRecovery. 
2.21 Rebe N d e  Bnuh. Nylon bNUe 

b w h  vlth rta6nleu 8-1 wire hurdle. The 
b w h  rhal1 be properly rlud and ahaped to 
bnvh out the pmbe rime. 

2.2.2 Wosh Bottles-Taro. Glass auh 
bottles u e  recommended: polyethylene 
wrrh bottles may be wed at the optlorn el 
the wter. It Is recommended that acetone 
not bc stored In polyethylene bottles for 
longer than a month. 

2.2.3 Olur Sample Storwe Contslnem. 
Chemlcrlly mtrtmt. boroslllate glrv bot- 
tles. for acetone o u h a .  SO0 ml or 1000 ml. 
& r a w  csp linen BhU either be rubber- 
backed Tenon or shall be ~ONtruCtsd 10 Y 
to be leak-free and ra8Lf.nt to chemld 
attack by acetone. (NUTOW mouth 618s bob 
Utr have been found to be less prone ta 
leakage.) Al(6mrtlvely. polgethylene bottles 
M Y k U M d .  

2.24 PeM DLhm. For fllter umples: 
gku or polyethylene, ualerr otherrime 
8pecIfld by the Abnlnlrtrrtar. 

22.6 OUurt4d Cvllnde? md/or 8.1- 
mcc. To memum condexued water to rtthh 
1 ad or 1 g. Omdrut+d epllnden rhrll h.*r 
nrbdlvhlorrr no Cnatcr thur 2 nJ. Mort lab 
omtory balmma am a m b l e  of weighha to 
the  n e u u t  0.6 # or l s a  A n y  of thm kl- 
mom L oultable for w hem m d  In SectJon 
2.3.4. 

22.6 Plutlc Storrge Containen, 'Air> 
tight contaben to mre d l l a  gel. 

22.7 Rumel and Rubber Policem~i. TS' 
.Id IU trrnrfer of aia -1 LO anminer:  nat 
naoaruy wmia gel is webhed ~n the field. 

22.0 Funnel. O W  or polyethylene. to 
rld ln umple rocevery. 

2.3 Analvrtr. 
23.1 Olur Weighing DIshes. 
2.3.1 Desiccator. 
2.3.3 Anl ly t id  Balance. To rnemnwe la 

rlthln 0.1 mg. 
2.3.4 Balm=. To mwure to vlthln 0.S 

mr. 
2.3.5 Beaken. 250 ml. 
23.6 Hygrometer. To meuure the nk- 

tiw brrnrldlty of the labomtors envlraa- 
ment. 
23.7 T ~ # m t ~  Oauge. TO meYUR 

the umpamture of the laboratorp envlren- 
ment 

%Rro#rJt. 
3.1 Sampllne. 
3.1.1 Fllt+?r&. The kI-8t.ek film 8h.U br 

glur  nutr or thImbM fibcr filtcn. without 
org8nIc binden. and shall exhiblt .( le8sl 
OO.05 percent efficiency (00.05 percent penc- 
trrtlon) on 0.3 mlcron dioctpl phthalate 
smoke p.rticla. The flllcr effldencs 
rhall be conducted 'ln accm.Iulce wlth 
ASTh¶ standard method D 2986-71. Test 
drtn from the suppller'r q u a l l t ~  control pro. 
grma u e  sufficient for thls purpose. 

m a h .  If previously used. dry at 175' C (SW 
F) for 2 h o w .  Ner emu gel may be used Y 
raccWcd. Alternbtlvely. Other types of M i c -  
emu taguimlermt or ktter) M Y  be d. 
subject to the approval of the MmtnLtm 
tor. 

3.1.4 BtopcOc* Oreme. Acetone-Insoluble. 
he8trrtablc rllloone peue. Thia b not nee- 
a8hry U 8ereswn connectors wi th  Tenon 
rleevar. or r(mllu. UT used AlKmaUvaly. 
other types of stopcock mue may be ~4 

tor. 
3.2 Bunple Recwerp. Acetone. M n t  

W e .  00.001 percent realdue. la gluc bob 
Ucr. Acstornc from m e w  wnulnen # e n d .  
19 hu a h@h midue blank m d  8hould not 
be wd. Sometlmos. ruppllur LMlZer .c. 
etone to gUr bottlu from mew cont.inen. 
Thus. eotanc b l m b  rhall be run Drlor to 
field un and o d y  acetone wlth low bimk 

3.1.2 BLl l~o  Ocl. LndICaUng tw. 6- tO 16- 

3.1.3 Cnuhed ICC~ 

r u b l e  to t h e  4pprOVrl Of the A a W m -  
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w u a  (oo.001 pemnt) 6h.U be UKb b no 
c u e  shall a blank mIue of peSWr  thm 
0.001 pement of the  vr i th t  of d 
k rubfrrcted from the mmpk velsht  

3.3 Analyrls. 
3.3.1 Acetone. h e  u 3.2. 
3.3.2 Dar1-t. Anhydrous ddW nrl* 

fate. lndlcatin~ type. UtemaUvely, other 
types of derlcunu may be w d .  rublcct U, 
the LpprOvd Of the AdmWSW8Lor. 

4. Procedure 
4.1 Gunpling. The OomplexIty of W 

method b ruch that. la order to ObUtn 
able ruultl.  Wtcn rhould k tlrkred m d  
experienced wlth the tost ProCsdUm. 

4.1.1 Retest PrepamUon. All corn* 
ncnu shrll be m . i n U e d  m d  eallbrrtcd Lc- 
cording to the pmccdure dacrlbtd b 
h p r o - 0 5 7 0 .  unhm athembe rprcllled 
hcreln. 

Welsh wveml 200 te 300 g pofioac Of 
rlllca gel In .II-U#hL ebntrlnrn Lo the nur- 
est 0.5 g. Record the toul wetght of the 
r i l lu  gel p l ~ r  c0nWer.  on ach eontatnu. 
h m akernatlva, the rill= gel need not be 
prevelghed but may be welshed d L . c t l Y  b 
IU Impinset or m p l t n g  holder just PrIor to 
train urembly. 

regulvltisr m d  flan*r or ohhole I n l u .  
Label fllun of the prom? rltc on the back 
rlde near the edge U n C  numkrlnr * 
chine hk. A8 UI mJterruUvr. 1-1 the rhlp. 
ping ebnwnen (g1- or pivtle pcUl dishes) 

ru thu except durlni vnrpllht m d  w U h -  
h e .  

D d c u t c  the fllun at 20rS.6' C ( 6 8 ~ 1 0 '  
F) md Unblent pmSSWe for AL l c v t  24 
h o w  m d  vdgh at Interval# of at l w t  6 
h o w  w a constYLt wdght. Lc.. 00.5 M 
change from previour weigh- record re- 
rulu (0 the near& 0.1 =. - uch  
welghhl t h e  filter m u t  not k e x m d  U, 
t h e  lrbora(ory amowhere for a #rbd 
greater Um 2 mlnutu m d  a rel.tIve hu- 
midlty above 50 perunL N t e m s U v e l ~  
t u a l u r  othe- rp.dlIed by W Adrdnb- 
Qatar). the flltcrz MY be owen drhd at 105' 
C (220' F) for 2 to 3 hours. &slaaCd for 2 
hour* urd welshed. Proocdurr other th.n 
t i m e  drPcrlbed. whlch aocouaf for rckUve 
humldftg CllaCLb k rvrd NbHct to 
the wprw8l of t h e  AQrlnLtrrW. 

1.1.2 Prellminvr DetennimUoor. Bclat 
t h e  umpllng rite md the nrinlmum numbrr 
of sampling poinu r c c o ~  CO Method 1 or 
LI specifled by Lhe A&n&tmLor. W e  a 
prolecud-uea model of the probe exten. 
clon-fllter holder w m b l y .  ulth the  plLot 
tube 1- OpenLngs posltioaed alonp the cen- 
LcrlIne of the stack. u shorn in Reure 17-2. 
C.lculate the  estimated CrOlT-sectlon block. 
we. LZ shoun la Fkun 17-2. If the blockye 
exceeds 5 percent of the duct QOLI sectional 
u e a .  the besttr hu tbc  lollorin# options: 
(1) a sulLsble outsf-stuk fULmtIon meLhod 
may be uaed I N W a d  of in-sbck ftltraUon; or 
(2) a rptcial In-suck vrmrement. ln vhlch 
the  romplhe m d  velodty m e u m m e n t  
rlfes u e  s e m t e .  m a y  be wd; for deutlr 
concernlN this approub wnsult with the 
Adminbwstor (KC .bo Clut~on 10 in Src- 
tron 7). Deunntne the ruck pressure. tcm- 
perature. md the  M r e  of velocity h e w  
uame Method 2; 1t Ir recommended that A 
leakheck of the plWt liner (see Method 2. 
W o n  3.1) be performed. Delenrrine the 
moisture ' cantent wing AVU?OXlmbtIOn 
Method 4 or lu dlcmatlve8 for the p w w  
of making IsokIneLic rwnpling mte 8ettlngr. 
Demmlne the  cmck e u  dry molecular 
VeIght. u dswrlbed Ln Method 2. SectI,on 
3.6; U htegratsd Method 3 umpling is wed 
for molrulu weight d e l * w U o n .  the In- 
t tgruad bag wnple  rhrll k -en rhmulu. 
aeourly wIth. m d  for the umt tow knglh 
of W e ' u  the pvt)culu mm0k rw1 

C h d  flltan V L d Y  S d 8 # t  Uht for I?- 

m d  L a p  the Illten tkgC COXltdnUS 8L 
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17-2. Projected-area model of  cross-section 
e (approximate average f r a sample traverse) 
by an in-stack f i l t e r  ho der-probe extension 
Y .  

US EPA EMC
The Federal Register Version Presented was published with this Report but has been supeceded.  Users should use the most recent version of EPA Method 17 rather than the method presented.



Section No. 3.11.10 
Revision No. 0 
Date January 4, 1982 
Page 5 of 11 

\ 

US EPA EMC
The Federal Register Version Presented was published with this Report but has been supeceded.  Users should use the most recent version of EPA Method 17 rather than the method presented.



N
U

M
nC

R
 

b=
 

VA
CU

UM
 

n
m

 flm
 

c.
 Ill)

 

I
 

I 1
 

1O
IA

l 
-
 

A
VE

R
A

G
E 

?f
IE

SS
UR

E 
O

IF
FL

R
LN

lI
A

l 
A

C
R

O
SS

 
O

R
IF

IC
E 

M
ET

LI
I, 

n
m

 It
20

 
[in

. I
Iz

O
J 

CA
3 S

A
M

R
E

 
VO

IU
M

IE
, c mJ tfdI I 

E
E

iz
5 I 

c -s;
 

Fi
gu

re
 1

7-
3.

 P
ar

tic
ul

at
e 

fie
ld

 d
at

a.
 

US EPA EMC
The Federal Register Version Presented was published with this Report but has been supeceded.  Users should use the most recent version of EPA Method 17 rather than the method presented.

US EPA EMC
The Federal Register Version Presented was published with this Report but has been supeceded.  Users should use the most recent version of EPA Method 17 rather than the method presented.

US EPA EMC
The Federal Register Version Presented was published with this Report but has been supeceded.  Users should use the most recent version of EPA Method 17 rather than the method presented.

US EPA EMC
The Federal Register Version Presented was published with this Report but has been supeceded.  Users should use the most recent version of EPA Method 17 rather than the method presented.

US EPA EMC
The Federal Register Version Presented was published with this Report but has been supeceded.  Users should use the most recent version of EPA Method 17 rather than the method presented.

US EPA EMC
The Federal Register Version Presented was published with this Report but has been supeceded.  Users should use the most recent version of EPA Method 17 rather than the method presented.



Sect ion No. 3.11.10 
Revision No. 0 
Date January 4 ,  1982 
Page 7 of 11 

Clean t h e  parthola  prfor to t h e  &at run 
to mlnlmmLrc the c h u m  of .rmplLry the dc- 
potlrcd matcrld. Tu k c l n  rampllnc. remove 
t h e  noulc u p  and verlfp thal the PlLol tube  
m d  pmk cxLeIu1on u c  properly posl- 
Uoned. Posltion the nome at the flrat VI. 
verse ~ L n t  wlth the LIP pointlnr dlreclly 
Into the gas stream. Immediately rtut t h e  
pump n d  dJu1 t h e  now to Loklnetlc con- 
ottlont. Homoeraph, &re avrllrble. vhlch 
r ld  ln thr mpld adjustment (0 the iroklnctlc 

tiom. Thew nomocraohr IZC decicned for 
w when the hpc 6 pltot t u k  oorfficlent 
ts 0.15=0.02. m d  t h e  r u c k  c u  wulvalcnt 
drnsity t d r Y  molrcular reishi)  b equal to 
2 0 = 4 .  -576 detrlls the procedure for 
~ y m s  the nomonaplu.  If C. m d  hb. arc out. 
r(dc the above r u l e d  m r e s .  do not \ y e  the 
nomomphr  unless auuroprm.~ a p t  twt  
Clutloa 7 la Section 7) u e  U r n  LO wm. 
p n u w  for Lhc dcvirt1onr. 

When U e  suck b under W l c r n t  -a- 
Uve p m u m  (height of l m p b e r  m). 
trlre -c to d o c  the c e w  dJun rrlve 
kfore trueninc the probe extenston rarem- 
b l ~  inlo the s u c k  to prrvurt wakr from 
klzu I o m d  bukward. If n-. the 
puma mas be turned on wlth the  oorrre 
adjust n l v r  closed. 

When the  probe Ls la porltlon. blocL off 
l h e  ownincr rmund the probe md porthole 
to prevent unrcpntentatlve dfluUon of the  
ru streun. 

Tnverrc  the Luck aoy r N o n  u m- 
gulred by Method I or u cpeclfied by t h e  
Adrr.inlslrator. k i n e  urclul not lo bump 
the probe m u l e  Into the ruck .~111s r h e a  
mn-,lmr new the walls or vhep nmovtne 
or hrrrtinr tht probe cxterulon Lhrouch 
the portholes. to ralnlmlze chmce of ex. 
tracLine depnsltrd maberul. 

During the  ~ e r t  m. rrltc W U ~ D I - ~ W  
ncps tes.. rddlzu cnvhed lee to the. h- 
pincer in bath) ta rnlinuLn a temperature 
of Aeu t h m  20' C 168' F) r t  the condenser 
ouUet; (hk r i l l  prevent cxoeulve rnolsture 
Iouer. Alro. periodlcdly check the  lcvd m d  
wro of the mmomeur. 

If the preuurc drop .cfw the nlteer be- 
comes Loo high. maklng Lsokhetic . u n p l h g  
C:ficult La mainuln. thr filter m y  be re- 

recommended that mother  complete lllur 
holder urcmbly k used rr ther  thrn at- 
Lcmutlnc LO chance the fULer lucll. Before a 
ne.' filter holder Is inrulfed. tonduet a leak 
chrck. u outlined In Section 4.1.4.2. The 
totd pLXICUlate relght atall  Include the  
cuma:ion 01 611 f U v r  urembly c.Lchea. 

A single traln shall br used for t h e  entire 
rrmplc run. except In cases where rlPnu1La- 
n e o u  sunp1ir.z tc required In two or more 
Mparate d u e u  or at two or more different 
locrtionz vlthln the rame duet. or. In cues 
P here equipment Irllurr neeeulrates r 
change of trrlnr. In all orher sltuatlonc. the 
use of tvo  or more tralns t l l l  k rublect to 
the approWd Of the Abminlstrater. NOW 
that  when two or more tntnr a r c  w d .  a 
s r p a n t e  m. lysL  of the  collected panleu. 
late from eLth train shall k performed. 
unless idcnllul nozzle s h s  were used on a11 
trains. ln vhlch c u e  the ~a.rLicuIak carchei 
from the lndlvldual t r a h  may be combtried 
m d  a ilnglc v l d y r L  performed. 

At the end of the sample run, turn off the 
pump. remove the probe exterslon lvsembly 
from t h e  sbck .  m d  rccord the final dry EM 
meter r c d l n r .  Perfom a leak-cheek. Y out- 
lined In &ellon 4.1.4.3. Alro. Icakcheck the 
pitot lines u described In k c t l o n  3.1 of 
Methob 2: t h e  liner must p r u  thla leak. 

&7m!Lng mte 8lthOUt exce+c!ve eOmpULL- 

-. - ~- 

' 

placed fn the mldrl O f  & -PIC run. It k 

check. Ln order Lo r.Ud.Lc t h e  reladtg b e d  
dsu. 

4.1.6 Calculatlon of A n n t  Xaoklnetlc. 
Crlculrtr percent Uokinetlc c r n  Seetion 
8.11 I Lo dcbermlnc whether rnoLher k r l  run 
rhould k mbde. If there L dlfficulfy ln 
m a l n u l n m  boklneLIc rakr due La a o u m  
eOndlLlons. comult r l lh t h e  Admlnltrator 
for poulblc ru l rnee  on the Uoklnetlc mtu. 

4.2 Gunple Recovery. Proper clrmup 
praedurc beg- u aoon Y Lht prok  ex. 
(crulon rvembly b rcmovrd from the a L v k  
at the end of the a u n p l l y  perfod. M o w  Lhe 
membly  to -1. 

When the w e m b l y  M k u f c l y  hmdled. 
MPC off dl e x k m d  putleulate matter near 

over I t  ta prevent Iorlnt or gUntnc ~Llt lcu .  
kw matter. D o  not a D  off t h e  probe tip 
ULhtly vhUe t h e  UmPllnc .tWn L eoOW~c 
&8n Y thL vould treaLc a v y u u m  h the 
fllber holder. forcing Eondcnwr y.&r b u k .  
wud. 

BrfM morLry th. o M p k  rprLn to t b e  
clanup Uk. d(romcct the f l l v r  bolder- 
mk e e  u e m b l y  from Lhe vmk ex- 

tenalor~ Be w e f u l  Dot (0 l a r  UIY wnden- 
YLC. U present. Remove the  umbllled cord 
from the aondenrer outlet m d  C.P t h e  
outlet. If a ncxlblc line la u e d  k t v n n  t h e  
fLm lmplmer tor condenser) and U c  probe 
extendon. dirconncet t h e  llne at t h e  probe 
rxLerrrlon, m d  let w mnderucd water or 

er. Dkonnect t h e  probe extewlon from the 
amdcruer; a p  t h e  prok extenclon outlet. 
Alter rlping off t h e  rllicone cease.  u p  off 
the  mndenrer Wet. Ground g l w  stoppers. 
vlrrtlc UPL. or urum crpr (whichever are 

O P c n l n P .  
W e r  both t h e  fllur holder-probe 

aorrlc w m b l y  m d  t h e  condenre? La the 
d e m u p  LRL Thll y e a  should be c l u n  . nd  
UrOIccfcd from the r l n d  LO that the  chmerr  
of conrunhrirrg or lorkro t h e  us lp l c  vu1 
be mlnlmlzed. 

Bnve a porUon of t h e  aecLOne ured for 

eLone dlrectly from the v u h  bottle king 
rued and  pl- It  0 a g lu r  -pie wnUlner 
b l e d  "mtone. b l d . "  

rwemblg m d  note m y  abnormal condttlons. 
%6t the DMpler u follouc: 
Coatcfner No. 1. Carefully remove t h e  

Uter  from the fl lter holder m d  plurc I t  ln 
I t r  ldentlfled petfi drsh conkher .  Use a pall 
of Lveaem and/or deur disposable surclul 
clovu to hrndlc the  fllrer. Xf It Is nm- 
Lo fold the fllter. do w such that the putle.  
ulbte  o k c  b h l d e  the  1016. Cuefully Crum 

md/or fllter fibers vhlch adhere to t h e  
f l l w  holder gukef by using a drr Nylon 
bristle brush mdtor a a h w e d g e d  b l d e .  
SCLI the wnu ine r .  

Cunhfncr No. 2. T&kh a r c  (0 .te that 
duct on t h e  outlldc of t h e  probe nozzle or 
other exrcrlor rurfuec doer not gel into t h e  
w p l e .  quurtluuvely reeOver put1euiat.e 
matber or m y  eZlnderurLC from Lhe probe 
node.  flttlng. m d  front hdf of the fllter 
bolder by u h l n g  thew w m w n e n u  r l t h  
-Lone m d  placing the r u h  h a ClUS eon- 
Wner. Dlatlllcd wawr may be used LNLead 
of uetonc ohen  approved by t h t  AdrdnU. 
t n m r  m d  rhrll be ured when rpeclficd by 
the Adrnlnlrrralor; ln there u s e s .  cave a 
water blrnk m d  folloo Adminnlrtrrtor'i dl. 
rcctlom on m a l y r u .  Perform t h e  aceLane 

t h e  Up Of the probe O O p l C  m d  P l W  a p  

LtCrUlOE; a P  L h C  open Lrlet Of the UFO& ex- 

UQUld drrtr, Into t h e  a p h 8 C r S  Or mndaru- 

WP?ODfibWe) may k wd U, ClW f b O C  

Cleanup Y a blurlc. T&kC 200 ml O f  thk U- 

krrPea t h e  Wrln prior to md durlry dL- 

fet tD the peWl dLh m y  p.Y%kllbLc MtU? 

-6 M fOuDY.:  

CUtfUllY -0Vc the prok n-k U l d  
elern the LNlde su?fbCe by *In1 VIth SC- 
etone from a w u h  bottle m d  brushlnc r l t h  
1 Nylon brlrlle b m h .  Brush unlll scemnc 

make a fyld W of the h l d e  awlace wllh 
Uyuvne. 

B r u h  m d  rime wlth .atone the tnrldc 

rlrlblc prnlcles nmaln. A funnel Cglru or 
polyrthylcncl mry k rvcd ta rld In Wars. 
femnr Iluuld v u h e s  (c, t h e  contalnrr. Rinse 
the brush vtth acetone urd quw.tIL.tl~'eIy 
collect thew v u h l n g r  Ln t h e  runylc con- 
Lllner. B e t v n n  vmollnr  rum. keep 
brushes Jern m d  prowLed from w n b m l -  
nation. 

A f t e r  cnruNu that rU HlnU are Wpcd 
clem of rlllconc meue (l2 .ppllablc).  clean 
the trvlde of the fmnt half of the f1)ier 
holder by nzbblng the s u r f r r r  vlth & Nrbon 
bristle bruah m d  Nlng vlth retone. 
R h e  e h  wfsa three Umr or more lf 
nbsdsd to rCmove vblble w e u l a r c .  Y r l e  
final of t b c  bruah m d  fUwr holder. 
M%cr all LCttOne w.shJn#a m d  prnlculate 
matkr &re coUccLcd In U e  runple w n u l n -  
er. Uchten the Ud on the m p k  container 
Y) that =Lone Wll not 1- out when It la 
ahlured to the  kboralory. Mark the hrlrht  
of t h e  nuld level to detrmlne whether or 
ao t  leakwe accumd during trmswrt. 
kkl the conLllner rn t)euly IdenLily lu 
conknu. 

Contafncr No. 3. I.! Jlk. re1 L WZ in the 
wndcnacr iysLem for moslLuIc Content de. 
tennlnatlon. now Lhe color of t h e  re1 to dc- 
lcnnlne U tt hrr been tompletrly spent: 
make a notallon of ltr wndttlon. Rurrfrr 
the  r l l i u  gel b u k  tD IU 0rlyin.l coniainer 
and KLL A funnel may mrlre It cult? Lo 
Pour t h e  rll lu gel vithout r~LUinr. m d  a 
rubber policemrn may k Wd ad UI aid h 
removing the clliu gel. It k aot neteYuY to 
remove the m a l l  mount of dwt panleks 
that may rdherc Lo the walls m d  ue dlf f l -  
cult to remove. Since the g8ln In velght Is to 
be wed for molrture ultulrtlonr. do not w 
m y  water or other llaulds to uurrfer the  
alllu gel. If a Mmet i s  av&Ilrbie 0 the 
field. follow the  procedure for Cont.Lncr 
No. S under "Analyslr." 

Condrruer Water. Treat the condenser wr 
hplneer  uater u fdlo8-x make a mullon 
of r n y  color or fllm In the llQUld catch. Mer. 
rum t h e  Ilauld volume Lo within r 1  ml by 
using I naduared cyllnder or, If a bdanm b 
avalhble. dckrmlne t h e  11QUld weight to 
rlthin 20 .5  8. Record the  t4W volume or 
velcht of l l w i d  present. Thk Lnlonnrtlon b 
maulred to ulculatt the moirturc content 
Of t h e  effluent err. Dkurd the lisuld are? 
mercurkrr m d  recordmg the volume or 
oelghf  

4.3 Anrlyrls. Record the dsrr n q u l r d  on 
the  cxunple sheet rhosa Ln Fs~ure  1 7 4 .  
Handle ereh sample tontalncr h follonr: 

Container No. 1. h a v e  t h e  tonrenu h the 
rhlpping Contalncr or trrnsfer the filter md 
r n s  loose P ~ r t l C U l a L ~  from t h e  vmplc  can- 

ULC for 24 h o u n  In a desiccator ronL.Lnlng 
UihYdrou crlclum rulfatc. Weigh to a con- 
ltrnt vClght m d  report the  m l ( r  te the 
Dearest 0.1 ma. For p w e r  of thk 6fetlon. 
4.3. t h e  term " c o ~ t u ~ t  aelght" me- a dlf. 
ferencc of no more than 0.5 mr or 1 percent 
Of LOW velght less L u e  welght. vhlehcver b 
mate?. between tvo oaruceuttve wekhlngs. 
8'1th no less t h m  6 b o w  of dcrleunlon 
Ume k t r e e n  uelghlnp. 

AJLemaUvtly. the  w p l c  may k oven 
M e d  at Lhe average tampcrature or 

N U C  ihowh no vlrlble plKkk8 .  after which 

pUU Of the fItLlnc Ln &lllU r a y  Until no 

U I n W  to b LlM VelghlW dtrh. m I C -  
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INITIAL 

LtQUlD COUEMED 
I I 

Run No. 

Fi lm No. 

Amount liquid lmt lurinl tnnsppoft 

A a t m  bbnk volume, ml 

Amtom wsh wiumo, ml 

Acotonc black concontntion, m(/mg (equation 174) 

Acotono m r h  blank, rng (rquttion l7.5) 
t I i I WEIGHT OF ?ARTICULATE COLLECTED. I CONTAINER nrg 

I 
I 

I NUMBER I rn 1 
I I FlNALWEIGHT I TARE WEIGHT I WEIGHTGAIN I 

I I I I 
__ 

1 

I 2 I I 

LOBS 8cltmo blank - 
VOLUME OF LIOUIO 
WATER CObLECTEO 

IMP I NGE R 
VOLUME, WEIGH’I. 

SILICA GEL 

FINAL I 1 

TOTAL VOLUME COLLECTED I 9’ ml 

CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WT” ‘ y  
INCREASE BY DENSITY OF WATER (lg’rnll. 

p U  *i/ Figure 17-4. Anrtytical data. 
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c. & 

8.11.2 Calculation from hmmcdlrir 
valuer. - Ilp - 1,) C p I  

Zguatlon 17-2 
rhm: 
&-O.QOlJN rn@/ml for mefplc unlU; 0.04707 

tl@fml for P l g l b h  unlt.. 
6.8 Yobtun Content. 

Equation 174  
when: 
%-4.820 for mrtrlc units; 0.004SO for w. 

0.12 ACCepl&b;f Rrrulu. tf DO prfccnt 
010110 pcrccnL. Lhr ruulU u c  rccrptrble. If 
the xwu)u arc l o r  ln rompbr&n ta the 
okndr-S urd I Y beyond tht  rterpublc 
m t c .  b:, K I !A l u r  thrn 90 percent. t h e  Ad. 
mlnlrtrrtor m y  opt Lo recpt the nrulu.  
Dm Quuon 4 Ln 6eetlon te mltc  JW. 
menu. Othtm-bc. rejet  Lh, mulU .pJ 
mpe.(theL.u 

lkh unlu. 

t .  .UI- 
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12.0 DATA FORMS 

Blank data forms are in Method 5, Section 3.4.12, for the 
convenience of the Handbook user. All forms are the same as for 
Method 5'with the exception of Figures 3.1 and 4.5 which are in- 
cluded in Method Highlights, Section 3.11. 










